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NATIONAL ADVISORY COMMITTEE FOE AERONAUTICS 
TiTO^A-ROTT MEMORANDUM 

THE FORCES AND PHESSDEE DISTRIBUTION AT SUBSONIC SPEEDS 
OH A PLANE WING- HAVING 45° OF SWEEPBACK, AN ASPECT 
EATIO OF 3, AND A TAPER RATIO OF 0.5 
By Carl D. Kolbe and Frederick W. Boltz 

SUMMARY 


An investigation was conducted to determine the effects of scale 
and compressibility on the forces, moments, and pressure distribution 
on a wing haring an aspect ratio of 3 and a taper ratio of 0.5. The 
line joining the quarter— chord points of the airfoil sections was swept 
back 45° and the airfoil sections perpendicular to this line were the 
NACA 64A010. 

Lift, drag, and pitching-moment data and the chordwise distribution 
of static pressure at seven spanwise stations are presented for Reynolds 
n umb ers up to 18,000,000 at a constant Mach number of 0.25; for Mach 
numbers ranging from 0.08 to 0 .96 at a oonstant Reynolds n umb er of 
4,000,000; and for Mach numbers of 0.08, 0.25, and 0.60 at a constant 
Reynolds number of 8,000,000. 

It was indicated from the force and moment data that, for all Mach 
numbers and Reynolds numbers in the test range, no apparant flow sepa- 
ration existed near the leading edge of the wing for lift coefficients 
less than 0 . 3 . At higher lift coefficients, the initiation of flow sep- 
aration and reattachment near the leading edge of the outer sections of 
the wing was generally accompanied by 'ah increase in the lift— curve 
slope, a rearward movement of the aerodynamic center, and an increase in 
the rate of drag rise. 

The effect of increasing the Reynolds number was to delay to higher 
lift coefficients the onset of leading— edge flow separation and the con- 
comitant effects on the lift, drag, and pitching moment. 

Increasing the Mach number to approximately that for drag divergence 
at a Reynolds number of 4,000,000 resulted in a rearward movement of 
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the wing aerodynamic center of about 6 percent at the mean aerodynamic 
chord at zero lift. 

The effects of compress ihility on the force and moment character- 
istics up to a Mach number of 0 .60 were influenced by an increase in 
Reynolds number from 4,000,000 to 8,000,000. At the lower Reynolds 
number, the angle-of -attack range for which the lift and pitching-moment 
curves were nearly linear was reduced by the increase in Mach numb er, 
whereas this angle— of -attack range was Increased at the higher Reynolds 
number. 

An investigation of several types of Juncture arrangements between 
the model and the turntable indicated that varying the type of seal 
caused but little change in the forces, moments, and pressure distribu- 
tion on the model. 


INTRODUCTION 


Wings having moderately high degrees of sweepback offer the 
possibility of flight at transonic speeds without serious compressibil- 
ity effects. Studies of the pressure distributions on such wings have 
shown that simple sweep theory does not offer an adequate method of 
predicting the chordwise distribution of pressure near the roots or the 
tips of the wings. For Bwept— back wings of low aspect ratio, a substan- 
tial part of the wing surfaoe is subjected to flow characteristics which 
result from the so-called root and tip effects. Experimental determina- 
tion of the pressure distribution on such wings will provide not only 
detailed information concerning the aerodynamic characteristics, but 
also will furnish data for evaluating and extending the theoretical 
methods for computing surface pressures. 

An investigation has been conducted in the Ames 12-foot pressure 
wind tunnel throughout a wide range of Reynolds numbers and subsonic 
Mach numbers to obtain experimentally the pressure distribution and the 
total lift, drag, and pitching moment on a wing having 45° of sweepback 
and an aspect ratio of 3- To determine the effects of both Mach number 
and Reynolds number, the wing was tested at constant Reynolds numbers 
over a range of Mach numbers and at a constant Mach number over a range 
of Reynolds numbers. The force data and a representative portion of 
the pressure data are presented in graphic form along with a limited 
analysis of the data. The complete pressure data for the wing are pre- 
sented in tabular form. 
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drag— divergence Mach number ^free— stream Mach number at which 
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free-stream Mach number 
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local pressure coefficient 
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local static pressure, pounds per square foot 
free-etream static pressure, pounds per square foot 


free-stream. dynamic pressure 



pounds per square foot 


Eeynolds number 



semi a pan wing area, square feet (using theoretical tip chord) 
free-stream velocity, feet per second 

lateral distance perpendicular to the plane of symmetry, feet 
angle of attack, degrees 

angle of attack uncorrected for tunnel-wall interference and 
angle-of -attack counter correction, degrees 

fraction of samispan 

coefficient of viscosity of air, slugs per foot-second 
free-stream mass density of air, slugs per cubio foot 
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MODEL AHD APPARATUS 


The model wing used in. this investigation, had the leading edge 
swept hack 48.54- , an aspect ratio of 3.0, and a taper ratio of 0.5. 

The wing had no twist and the sections were the HACA 64A010 in planes 
inclined 4-5° to the plane of symmetry. The locus of the q uar ter— chord 
points of these sections was swept hack 4-5°. This line was at 29.63 
percent of the chord parallel to the plane of symmetry. The tip of the 
wing was formed hy a half "body having a radius eq ual to the correspo nd— 
ing half thickness of the tip section. Coordinates of the HACA 64A010 
section and of the sections parallel to the plane of sy mm e try are pre- 
sented in tables I and XI, respectively. 

The model, which had a semispan of 46.67 inches, was constructed 
of a tin-bismuth. alloy bonded to a laminated steel spar. Pressure 
orifices were Installed in seven rows in planes parallel to the plane 
of symmetry. The orifices were distributed along the chord on both the 
upper and lower surfaces from the leading edge to the 91 — percent— chord 
point and were staggered l/4 inch on either side of the station planes. 

A sketch of the plan form of the wing showing the locations of the seven 
orifice rows and the manner in which the orifices were staggered is 
given in figure 1, The locations of the orifices along the chord at 
each station are given with the tabulated pressure-coefficient data 
(tables HI through XXH). 

Figure 2 shows the model mounted in the wind-tunnel test section. 

The test— section floor served as a reflection plane. The forces and 
moments were transmitted directly to the "balance system through the turn- 
table upon which the model was mounted. Pressures were measured by means 
of multiple— tube manometers and were recorded photographically. 

Twenty— six flush orifices were installed in the wind-tunnel test 
section for the purpose of Investigating the onset and the extent of 
supersonic flow along the tunnel wall opposite the upper surface of the 
model. The location of these orifices with respect to the model is 
Illustrated in figure 3* 

Cross-sectional views of the juncture arrangements between the model 
and the turntable that were used in the investigation of various seals 
are shown in figure 4. It Is to be noted that the configurations shown 
in figure 4 extended completely around, the root section of the model. 


TESTS 


The chordwise distributions of pressure at seven spanwi3e stations 
on the wing were measured simultaneously with the total lift, drag, and 
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pitching moment at Reynolds numbers of 4,000,000, 6,000,000, 8,000,000, 

12.000. 000, and 18,000,000 for a Mach number of O. 25 . Similar measure- 
ments were made at a Reynolds number of 4,000,000 for Mach numbers rang— " 

ing from 0.08 to O .96 and at a Reynolds number of 8,000,000 for Mach 

numbers of 0.08 and 0.60. The angle of attach was varied from -2° to 
30 ° during the low-speed tests, but this range was reduced at the higher 
Mach numbers where wind— ‘tunnel power limitations prevented testing at 
the higher angles of attack. At Reynolds numbers of 12,000,000 and 

18 . 000 . 000, the capacity of the wind-tunnel balance system limited the 
force measurements to angles of attack of 28 ° and 16 °, respectively. 

Surface pressures on the tunnel wall were measured in the vioinity 
of the model to ascertain the test conditions at which the data may 
have been affected by wind-tunnel choking. 

As an adjunct to the basic tests, an investigation was made to 
determine the effect of various seals at the model— turntable Juncture 
on the measured forces, moments, and pressures on the model. For each 
of the six arrangements shown in figure 4, measurements of the lift, 
drag, pitching moment, and static pressures on the wing were obtained 
for Mach numbers of 0.25 and 0.80 at a constant Reynolds number of 

4.000. 000, The seal arrangement denoted as "original” was used through- t 

out the general investigation of the wing aerodynamic characteristics. 


CORRECTIONS TO DATA 


Corrections to the data for tunnel-wall interference resulting from 
lift on the model were evaluated by the method of reference 1 using the 
theoretical span loading derived from the charts of reference 2. The 
following increments were added to the angle of attack and drag 
coefficient: 

Ax = O .769 Cl, degrees 

ACl = 0.0109 Cl 2 

No corrections were applied to the pitching-moment data. 

The pressure data and the coefficients derived therefrom are pre- 
sented in this report for values of uncorrected angle of attack 0 ^. 

The relation between the corrected and uncorrected angles of attack is 
as follows: 


a = O .99 <% + Act 
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Corrections for the effects of constriction were evaluated "by the 
method of reference 3. This method, while not accounting for sweephaok 
and being strictly applicable only to full— span models centrally located 
in the tunnel, has been used as the best available est imat e of the con- 
striction effects. The magnitude of the corrections applied to the free— 
stream. Mach number and to the dynamic pressure is illustrated in the 
following table: 


Corrected 
Mach number 


TTncorreoted 
Mach number 


Corrected 
Unoorrected Oq 


0.08 

0.080 

1.001 

.25 

.250 

1.003 

.60 

.599 

1.004 

.80 

.795 

1.008 

.90 

.888 

1.014 

.92 

.905 

1.018 

.94 

.920 

1.022 

.96 

•934 

1.054 


The following corrections were subtracted from, the drag coefficients 
to compensate for the forces on the exposed surface of the turntable: 


t X 

10 6 

Mo 


4.0 

0.08 

0.0027 



.25 

.0028 



.60 

.0030 



.80 

.0033 



.90 

.0036 



.92 

.0037 



• 94 

.0038 

\ 


.96 

.0040 

6.0 

•25 

.0026 

8.0 

.08 

.0023 

I 

1 

•25 

.0024 


y 

.60 

.0025 

12. 

0 

.25 

.0023 

IS. 

0 

•25 

.0022 


No attempt was made to evaluate the tares due to possible interference 
between the model and the turntable or to compensate for the tunnel- 
floor boundary layer which, at the model, had a displacement thickness 
of 1/2 inch. The magnitude of these effects is believed to be small. 

Through consideration of the results of the static loading tests on a 
model of moderate aspect ratio presented in reference 4 and the greater 
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structural rigidity of the subject model, it was assumed that the effects 
of aeroe last! city on the aerodynamic characteristics of the model were 
negligible. . - - - 


RESULTS Aim DISCUSSION 


The surface pressures on the model, measured for the complete range 
of Mach numbers and Reynolds numbers at selected angles of attack, are 
presented as pressure coefficients in tabular form immediately following 
the figures. Table HI is an index to these data which are presented 
in tables IY through XXII. A representative portion of the pressure- 
distribution data has been presented graphically in the figures of this 
report to facilitate the analysis of the force and moment characteris- 
tics of the model. Due to the staggering of the orifices (as explained 
in the section "Model and Apparatus"), a slight "saw-tooth" variation 
is present in the plotted values of the chordwise pressure distributions, 
particularly in regions where the spanwise pressure gradients were large. 
A mean fairing through the plotted values of pressure coefficient was 
therefore used to represent the pressure distribution at the spanwise 
stations indicated in figure 1. 

The results of an investigation that was made' to ascertain the 
effect of model— turntable Juncture seals are presented in the appendix. 
These data indicate that the various alterations to the seal, in the 
model— turntable Juncture, produced no significant ohanges in the aero- 
dynamic characteristics of the wing. 


Effects of Reynolds Number at a Mach Number of 0.25 


The lift, drag, and pitching-moment characteristics of the model 
are presented in figure 5 for Beynolds numbers of 4,000,000, 8,000,000, 

12.000. 000, and 18,000,000. Figure 6 presents the chordwise distribu- 
tions of pressure coefficient at the seven spanwise stations for several 
angles of attack at Reynolds numbers of 4,000,000, 8,000,000, and 

18.000. 000. Inspection of figure 5(a) reveals that at low to moderate 
values of lift coefficient the variation of lift coefficient with angle 
of attack was linear and the lift— curve slope was little affected by the 
increase in Reynolds number. At a Reynolds number of 4,000,000 the lift- 
curve slope increased beyond a lift coefficient of about 0.4 and 
decreased at lift coefficients greater than about 0. 75* A comparison 

of these data with the pressure data in figure 6 indicates that the 
increase in lift— curve slope was due to separation and reattachment of 
the flow near the leading edge of the outer sections (indicated by a 
reduction in the peak pressure coefficients). Further comparison of the 
data shows that the reduction in the lift— curve slope occurred when the. 
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separated flew failed to reattach over the outer sections (indicated "by 
a chordwlse distribution of nearly constant pressure). Increasing the 
Reynolds number above 4, 000 ,000 resulted in an increase in the lift 
coefficient at which the lift— curve slope increased and an increase in 
the lift coefficient at ■which complete flow separation over the outer 
sections resulted in a decrease in the lift— curve slope. The maximum 
lift coefficient increased only slightly as the Reynolds numb er was 
Increased from 4,000,000 to 12 , 000 , 000 . 

The Increase in lift— curve slope at moderate angles of attack was 
accompanied by a rearward movement of the wing center of pressure 
(fig. 5(b)) which was followed by a forward movement as the lift— curve 
slope decreased. Beyond may? mum lift the wing center of pressure moved 
rearward. With increasing Reynolds number the initiation of flow 
separation over the outer sections had a more pronounced effect on the 
rearward movement of the wing center of pressure. 

Inspection of the drag data in figure 5(c) in conjunction with the 
lift and moment data in figures 5(a) and 5(b) shows that an additional 
increase in the rate of change of drag coefficient with lift coefficient 
occurred simultaneously with the increase in lift— curve slope and longi- 
tudinal stability. 

In figure 7 the section normal— force coefficients, derived from 
integration of the pressure data, are presented as functions of the 
uncorrected angle of attack. With increasing Reynolds number there was 
an increase in the mayl-mu-m section normal-force coefficients at the outer 
sections. A comparison of the data of figure 7 with that presented in 
figure 5 indicates that the increase in the lift— curve slope, the 
increase in longitudinal stability, and the more rapid rate of drag rise 
of the wing coincided with the increase in the section normal— force- 
curve slope of the tip sections. Attendant upon this increase in the 
section normal-force— curve slope at the higher Reynolds number was a 
rapid expansion of the chordwise extent of the region of flow separation 
starting from just behind the leading edge. The resultant redistribu- 
tion of pressure caused a rearward movement of the centers of pressure 
of the outer sections as shown in figure 8. 


Effects of Reynolds Number at a Mach Number of 0.60 


The lift, drag, and pitching-moment characteristics of the wing are 
compared in figure 9 for Reynolds numbers of 4,000, OCX) and 8,000,000. 

The corresponding chordwise distributions of static pressure coefficient 
at the seven spanwise stations are presented in figure 10 for several 
angles of attack. From figure 9 It is evident that increasing the 
Reynolds number from 4,000,000 to 8,000,000 extended the linear portion 
of the lift curve, caused a more nearly linear variation of the pitching- 
moment coefficient with the lift coefficient, and resulted in a reduction 
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in the drag coefficients for lift coefficients greater than about 0.2. 
The pressure data in figure 10 reveal that at the higher Reynolds number 
there was an increase in the angle of attach at which the reduction in 
the peat pressure coefficients began at the outer sections. These data 
also show that at the higher Reynolds number there was a more gradual 
reduction in the peak pressure coefficients near the leading edge of the 
wing with increasing angle, of attach, probably the result of a more 
gradual growth of the chordwise extent of the region of. separation. 

In figure 11 the section normal— force coefficients at the two 
Reynolds numbers are presented as functions of the uncorrected angle 
of attach. The effect of increasing the Reynolds number was to delay 
to higher angles of attach the rapid increase in section normal-force 
coefficient and also to increase the maximum, values of section normal- 
force coefficient at the outer sections. A comparison of figures 10 
and 11 reveals that at a Reynolds number of 4,000,000 the large increase 
in slope of the section normal-force curves was the result of the region 
of separation extending a considerable distance rearward from the lead- 
ing edge. At a Refolds' number of 8,000,000 the onset of separation 
and reattachment of the flow near the leading edge was, for most sec- 
tions, at first accompanied by a decrease in the slope of the section 
normal-force curves followed by an increase in the slope as the region 
of .. separation extended rearward from the leading edge. 

In addition to the changes in the section normal— force coefficients 
with the increase in Reynolds number, the positions of the section 
centers of pressure were also changed. The variations of the locations 
of the section centers of pressure and of the pitching-moment coefficient 
of the wing with angle of attach at Reynolds numbers of 4,000,000 and 
8,000,000 are shown in figure 12. It is to be noted that the rearward 
movement of the section centers of pressure was considerably more abrupt 
and of greater magnitude at. a Reynolds number of 4,000,000 than at a 
Reynolds number of 8,000,000. Thus, It appears that changes in the 
section centers of pressure as well as changes in the spanwise distribu- 
tion of the section normal— force coefficient were responsible for the 
differences noted in the pitching-moment characteristics at these two 
Reynolds numbers. 


Effects of Mach Number at a Reynolds Number of 4,000,000 


Limitations of the data due to wind-tunnel choking .— Before the 
effects of Mach number on the aerodynamic characteristics are discussed. 
It is necessary to explain the possible limitations of portions of the 
data obtained at Mach numbers near those at .which choking occurred in 
the wind tunnel. In order to ascertain the degree of wind-tunnel 
choking, static pressures were measured along the wind-tunnel wall 
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opposite the upper surface of the model. From these pressure surreys 
the approximate extent of supersonic flow on the tunnel wall was 
determined. 

As an illustration of the results of the surreys, figure 13 is 
presented. This figure shows the development of a region of supersonic 
flow on the upper surface of the model and on the tunnel wall with 
increasing angle of attack at a Mach number of O. 92 . It is apparent 
that, at angles of attack of 4° or less, the extent of supersonic flow- 
on the tunnel wall was small and, consequently, any alteration to the 
supersonic flow field about the model due to the presence of the tunnel 
walls was probably slight. However, as the angle of attack was increased 
to 6° and beyond, the region of supersonic flow on the tunnel wall 
increased, resulting in a "partially choked" condition. The data 
obtained under these conditions are represented by the dotted portions 
of the curves in the figures. 

Force and moment characteristics .— In figure 14 the aerodynamic 
characteristics of the wing at Mac’i numbers ranging from 0.08 to O .96 
are presented for a constant Reynolds number of 4,000,000. Included in 
this figure are the data obtained at Mach numbers of 0.08, 0.25, and 0.60 
for a constant Reynolds number of 8,000,000. These data will be dis- 
cussed under the heading "Influence of Reynolds Humber on the Effects 
of Compressibility." The effects of Mach number on the lift, drag, and 
pitching-moment coefficients at a Reynolds number of 4,000,000 are sum- 
marized in figures 15 and 16 wherein the coefficients are plotted as 
functions of Mach number. The variation with Mach number of the lift- 
curve slope and the locations of the aerodynamic center for several 
angles of attack are shown in figures 17 and 18 , respectively. The 
maximum lift-drag ratio and the lift coefficient for maxi-mum lift-drag 
ratio are presented in figure 19 . 

With reference to figure l4 ( a ) , it may be seen that the lift— curve 
slope increased at lift coefficients of 0.6 and 0.4 for Mach numbers of 
0.08 and 0 . 25 , respectively, whereas the increase in lift— curve slope 
began at a lift coefficient of about 0.3 for Mach numbers from 
0.40 to 0.90. In figure 17 the theoretical value of lift— curve slope 
computed by the method of reference 2 is shown in comparison with the 
experimental values for lift coefficients of 0, 0.2, and 0.4. The 
agreement between the experimental' and theoretical values is good for 
lift coefficients of 0 and 0.2. The marked increase in the experimental 
valueB at a lift coefficient of 0.4 is believed to have resulted from 
separation and reattachment of the flow near the leading edge of the tip 
of the wing. 

In figure 15 , the pitching-moment coefficients for constant values 
of lift coefficient at a Reynolds number of 4; 000, 000, obtained from 
figure 14(b), are shown to have gradually become more negative with 
increasing Mach number. At Mach numbers slightly below those where the 
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tunnel became partially choked, the pitching-moment coefficients increased 
rapidly in absolute -value. 

The effect of Mach number on the location of the aerodynamic center 
at angles of attack of 0°, 2°, 4°, and 6 °, is shewn in figure 18. The 
aerodynamic center at an angle of attack of 0 ° moved rearward approxi- 
mately 6 percent of the mean aerodynamic chord as the Mach number was 
increased from 0.08 to 0.92 and then moved rapidly rearward as the Mach 
number was further Increased. At angles of attack of 2° and 4°, the 
position of the aerodynamic center varied only slightly up to Mach 
numbers of 0.91 and 0 . 90 , respectively, beyond which it moved rapidly 
rearward. At an angle of attack of 6 °, the aerodynamic canter moved aft 
approximately 9 percent of the mean aerodynamic chord as the Mach num- 
ber was increased from 0.08 to 0.85 and then continued rearward more 
rapidly with increasing Mach number. 

In figure l4-(c), the familiar low-drag range is discernible at low- 
lift coefficients at Mach numbers up to 0.83. The loss of this low-drag 
region is reflected in the lover two curves shown in figure 1 6 wherein the 
drag coefficient is presented as a function of Mach number for constant 
values of lift coefficient. At a Mach n umb er of O.83 the drag coeffi- 
cient may be seen to have increased only slightly over its low— speed 
value for lift coefficients of 0 and 0 . 1 . Between a Mach number of O.83 
and that for drag divergence the drag increased roughly 50 percent. A 
similar variation of the drag coefficient with Mach number may be noted 
for a lift coefficient of 0.2 although this was outside the low— drag 
range. At higher lift coefficients the gradual drag rise commenced at 
considerably lower Mach numbers. The Mach number for drag divergence, 
defined as the point at which (BCd/cMq)^ = 0 . 10 , decreased from about 

0.94 at a lift coefficient of 0 to 0.875 at a lift coefficient of 0 . 5 . 

The sudden reduction in drag coefficient Just prior to drag divergence 
for lift coefficients of 0.4 and 0.5 may "be due to a reduction in the 
region of separated flow over the forward part of the airfoil as 
explained in reference 5 * 

In figure 19 the maximum lift-drag ratio is shown to have been about 
19 between Mach numbers _of. 0.08 and 0.4-5, thereafter decreasing gradually 
to about 16 at a Mach number of 0.92. Further Increase in Mach number 
up to 0.96 resulted in a decrease in the ma xi m um lift— drag ratio to 
about 9* The lift coefficient for maximum lift-drag ratio deviated only 
slightly from 0.2 throughout the Mach number range. 

Pressure-distribution characteristics .— The chordwise distribution 
of pressure coefficient at the seven apanwise stations is presented in 
figure 20 for angles of attack of 2 °, 4°, and 6 ° at several selected 
Mach numbers. The pressure distributions for an angle of attack of 2° 
were used in locating the isobars, or lines of constant pressure coeffi- 
cient, on the upper and lower surfaces of the model as shown in 
figure 21, It can be seen that, in general, the Isobars curve rearward 
near the root of the wing so ■ as to approach the plane of symmetry 
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perpendicularly. Conversely, the isobars at the tip of the wing tend 
to curve forward. From the isobar plots it may be seen that the points 
of minimum pressure, exclusive of those at or near the leading edge, 
were displaced rearward at sections near the root and forward at sections 
near the tip. The crest lines (lines defining the locus of points at 
which the surface of the wing is tangent to the undisturbed free stream) 
are indicated in figure 21 to provide a reference from which to gage the 
variance in the isobars. A discussion of an interpretation of isobars 
is given in reference 4. 

The spanwise distributions of section normal— force coefficient at 
several Mach numbers are presented in figure 22 for angles of attach 
of 2°, 4°, and 6 °. As previously noted, the dotted curves represent 
data obtained with the supersonic flow field of the model extending to 
the tunnel wall. It may be observed that the maximum value of section 
normal— force coefficient occurred at about 70 percent of the semispan. 

As the Mach number was increased from 0.60 to 0.90 at an angle of attack 
of 6 °, the section normal-^orce coefficient showed a greater increase 
at the tip stations than at stations nearer the root. This greater 
increase in the section normal-force coefficient of the tip sections was 
accompanied by an increase in the lift— curve Blope, an increase in sta- 
bility, and an increase in the rate of drag rise. (See fig. 14. ) 

In figure 23 the spanwise distribution of loading coefficient 
c n°/CN c ay at several Mach numbers is presented in comparison with the 
theoretical distribution. The theoretical distribution is practically 
invariant throughout the range of Mach numbers for which experimental 
data are presented. Similarly, the experimental values of loading 
coefficient show only small variations with Mach number and are in good 
agreement with the theoretical values. The experimental loading coeffi- 
cients are based upon the slopes of the section normal— force curves 
measured through an angle of attack of 0 °. 

The effects of compressibility on the locations of the section 
centers of pressure at the seven spanwise stations for angles of attack 
of 2°, 4°, and 6 ° are shown In figure 24. The effect of increasing 
Mach number was, generally, to cause a rearward movement of the section 
centers of pressure near the root and a forward movement near the tip 
up to approximately the Mach number for drag divergence. An exception 
to this variation with Mach number is shown for an angle of attack of 
6 ° at 0.924 semispan where the center of pressure moved rearward with 
increasing Mach number. The over— all effect of the movements of the - 
section centers of pressure, together with the changes in the spanwise 
distribution of load (fig. 22 ), on the location of the wing aerodynamic 
center at angles of attack of 2 °, 4°, and 6 ° may be seen by reference 
to figure 18 . 
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Influence of Reynolds Number on the Effects, of Compressibility 


In figure 14, the data obtained at several Mach numbers for a 
Reynolds number of 8,000,000 have been included with the data for a 
Reynolds number of 4,000,000 to show, insofar as is possible, the influ- 
ence of Reynolds nunlber on the compressibility effects encountered up 
to a Mach number of 0.60. 

With an increase in Mach number to 0. 60, the linear portion of the 
lift curve (fig. 14(a)) was extended to higher lift coefficients at a 
Reynolds number of 8,000,000, whereas at a Reynolds number of 4,000,000 
It was reduced. This same trend may be seen in the pitching-moment char- 
acteristics (fig. 14(b)) where changes In stability with an Increase in 
Mach number to 0.60 were delayed to higher lift coefficients at a 
Reynolds number of 8,000,000, whereas at a Reynolds number of 4,000,000 
Increasing the Mach number to 0.60 reduced the lift coefficient at which 
changes in stability occurred. Thus, the effect of increasing Mach 
number on the lift coefficient at whioh tip stalling occurred was appar- 
ently reversed by increasing the Reynolds number from 4,000,000 to 

8.000. 000. The drag data (fig. 14(c)) Indicate, however, that an , 
increase in the rate of change of drag- coefficient with lift coefficient 
occurred at about the same lift coefficient for Reynolds numbers of 

4.000. 000 and 8,000,000 at a Mach number .of 0.60. . The explanation of 
this effect of Reynolds number Is provided in the pressure data of 
figure 10. These data show that at a Reynolds number of 8,000,000, 
leading— edge flow separation with reattachment near the tip of the wing 
actually began at an angle of attack between 6° and 8° although the flow 
did not separate completely over the outer sections until the angle of 
attack was Increased beyond 12°. At a Reynolds number of 4,000,000 the 
flow had separated completely over the outer sections at an angle of 
attack of 8°. Thus, due to the more gradual spreading of the stall near 
the tip at a Reynolds number of 8,000,000, there was no sudden change in 
the slope of either the lift curve or the. pitching-moment curve although 
the drag risa was similar to that at a Reynolds numb er of 4,000,000. 

It is important to note that the favorable effects of increasing 
the Reynolds number may persist at still higher. Mach numbers. In this 
event, the effect of increasing Mach number at higher Reynolds numbers 
would differ from that shown at a Reynolds number of 4,000,000. 


CONCLUSIONS 


An investigation has been made of the effects of scale and 
compressibility on the aerodynamic characteristics of a wing having 
the quarter— chord line swept back 45° and an aspect ratio of 3*0* Force, 
moment, and surface pressures were measured for Reynolds numbers up 
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to 18,000,000 at a constant Mach number of 0.25j for Mach numbers up to 

O .96 at a constant Reynolds number of 4,000, 000$ and for Mach numbers 
up to 0.60 at a constant Reynolds number of 8,000,000. The results of 
the tests Indicate the following conclusions: 

1. For all Mach numbers and Reynolds nu mb ers in the test range, 
no flow separation appeared to exist near the leading edge of the wing 
for lift coefficients less than 0 . 3 * At higher lift coefficients the 
initiation of leading— edge flow separation with reattachment, over the 
outer portions of the wing, was accompanied in nearly every case by an 
increase in the lift— curve slope, an Increase in static longitudinal 
stability, and an increase in the rate of drag rise. 

2. The effect of increasing the Reynolds number at Mach numbers 
of 0.25 and 0.60 was to delay to higher lift coefficients the onset of 
flow separation near the leading edge and the concomitant effects on the 
lift, drag, and pitching moment. 

3. Increasing the Mach number to approximately that for drag 
divergence at a Reynolds number of 4,000,000 resulted in a rearward 
movement of the wing aerodynamio center of about 6 percent of the mean 
aerodynamic ohord at zero lift. (The Mach number for drag divergence 
was found to vary from about 0.94 at a lift coefficient of 0 to about 
0.875 at a lift coefficient of 0.5* ) Further increase in Mach number 
resulted in a rapid rearward movement of the aerodynamic center. 

4. The spanwise distribution of loading coefficient at low lift 
coefficients showed good agreement with theory, being practically 
unaffected by compressibility. The increase in lift— curve slope with 
Mach number also was in good agreement with that predicted by theory. 

5. The effects of compressibility on the force and moment char- 
acteristics up to a Mach number of 0.60 were influenced by an increase 
in Reynolds number from 4,000,000 to 8,000,000. At the lower Reynolds 
number the angle— of— attack range for which the lift and pitching-moment 
curves were nearly linear was reduced by the increase in Mach number, 
whereas this angle— of— attack range was increased at the higher Reynolds 
number. 

6. Various alterations to the seal at the model— turntable juncture 
produced no significant changes in the aerodynamic characteristics of 
the wing. 


Ames Aeronautical Laboratory 

National Advisory Committee for Aeronautics 
Moffett Field, Calif. 
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appendix: 

MODEL-TOEMABLE SEAL HTVESTIGATI ON 


In wind-tunnel testing with aenlspan models it would he desirable 
to Isolate the reflection— plane turntable from the force-measuring 
apparatus. Such an arrangement poses the problem of minimizing air flow 
through the model— turntable juncture In such a manner that the flow over 
the model is not disturbed and the turntable acts as a true reflection 
plane. To ascertain the effects of warlous model—- turntable— juncture 
seal arrangements on the measured forces, moment^ and pressures, six seals 
were tested. These seal arrangements are Illustrated in figure 4. 

In figure 25 the lift, drag, and pitching-moment data for each of 
the fire modified seal arrangements have been superimposed on the corre- 
sponding data for the original seal arrangement . Data are shown for Mach 
numbers of O .25 and 0.80 at a constant Reynolds number of 4,000,000. 

From the nature of the different conf igurations , it might be 
expected that the greatest difference in the force characteristics of 
the model would appear in changing from seal A to seal B. (See fig. 4). 
However, the data presented in figure 25 indicate that only small changes 
in the forces and moments resulted in changing from any one arrangement 
to any other. The slight differences which do exist in the force and 
moment data could, be attributable to experimental scatter rather than to 
changes in the flow at the root of the wing. 

Further evidence of the negligible effect of the various seal 
modifications is indicated in figure 2 6 wherein is shown a comparison 
of the chordwise distribution of pressure coefficient for an angle of 
attach of 1 6 ° at 0,086 semispan for seals A and B. The data for a rerun 
with seal A are included to indicate the variation in pressures which 
might be expected from the experl mental variations. From the data in 
figure 26 , it was found that in changing from seal A to seal B the sec- 
tion normal— force coefficient at 0.086 semispan decreased about 1 percent 
at a Mach number of 0.25 and about 3 percent at a Mach number of 0.80. 

The decrease in section normal-f orce coefficient was smaller at the 
remaining semi span stations so that the over-all effect was considered 
negligible. *' 
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TABLE I.- COORDINATES FOE THE NACA 64A010 AIRFOIL SECTION 
[All dimensions in percent of chord] 


Upper and Lower Surfaces 

Station 

Ordinate 

0 

0 

.50 

.804 

.75 

.969 

1.25 

1.225 

2.50 

1.688 

5 

2.327 

7-50 

2.805 

10 

3.199 

15 

3.813 

20 

4.272 

25 

4.606 

30 

4.837 

35 

4.968 

40 

4.995 

45 

4.894 

50 

4.684 

55 

4.388 

60 

4.021 

65 

3.597 

70 

3.127 

75 

2.623 

80 

2.IO3 

85 

1.582 

90 

1.062 

95 

.5^1 

100 

.021 

L. E. radius. 

0.687 

T. E. radius. 

0.023 




* 
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TABLE II.- COOEDIKAISS FOR SECTIONS PARALLEL 


TO THE FLAHE OE SYMMETET 
[All dimensions In percent of chord] 


Upper and Lower Surfaces 

Station 

Ordinate 

0 

0 

.63 

.673 

.95 

.811 

1.57 

I.O23 

3.U4- 

1.406 

6.23 

1.925 

9.29 

2.306 

12.31 

2.612 

18.23 

3.073«- 

24.00 

3.401 

29.63 

3.622 

35.13 

3.757 

1+0.49 

3.813 

45.72 

3.788 

50.83 

3.667 

55.82 

3.469 

60.69 

3.212 

65.46 

2.910 

70.12 

2.574 

74.67 

2.213 

79.12 

1.836 

83.48 

1.456 

87.74 

I.O83 

91.92 

.720 

96.00 

.363 

100.00 

.014 

L. E. radius. 0.3+85 

JT. E. radius. 

0.016 






* 
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TABLE HI.- IKDEX OP TABULATED PRESSURE CCEEFFICIEHTS 
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TABLE IV.- CONTINUED. 

* 

(a) a u , 0°, 1°, 2° , 3° - Concluded. 
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TABLE IT.- CONTINUES , 






V 
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TABLE IV.- CONTINUED. 


(b) o^, 4°, 6°, 8°, 10° - Concluded. 


Beml- 

epan 

eta. 

Percent 

chord 

UPPER SURFACE 


LOVER SURFACE 

Angle of attaok 1 

Angle of attack ^ 

4° 

6° 

8° 

10° 

4° 

6° 

8° 

10° 

0.707 b/2 

0 

1.5 

2:1 

11.0 

14.5 

21.0 

24.5 
31.0 

34.5 

41.0 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 

-0.248 

-.906 

-.*14 

::?Si 

-.294 

::i| 

-.162 

-.093 

-.037 

.037 

w 

-:S 

-.4io 

-.3*3 

-.301 

-.283 

-.241 

-.185 

-.108 

-.041 

.036 

-2.539 

-2.8I3 

-1.040 

— 981 
-.692 

— 629 

-.414 

-.391 

-.352 

-.324 

-.276 

-.205 

-.114 

-.049 

.030 

-4.186 

-2.801 

-1.335 

-I.251 

-.895 

-.590 

-.506 

-.*73 

-.408 

-.383 

-.320 

-lilt 

-.on 

.004 


0T370 
.i?2 
.169 
.095 
.070 
.030 
.010 
-.018 
-.020 
-.047 
— o|i 

-057 

-.018 

.009 

.053 

0.428 

.576 

.190 

.157 

.1.03 

.084 

.046 

.032 

.005 

-.004 

-.024 

-.024 

-.002 

.026 

.055 

0.391 

.3?3 

.360 

.274 

.240 

•173 

.152 

.104 

.083 

.052 

:SS 

.007 

.020 

.030 

.058 

0.264 

.431 

• 417 

.341 

• 312 
.237 
.210 

.099 

.080 

• °53 
.032 
.034 
.03S 
.053 

0.831 b/2 

0 

1.5 

5.5 

6.5 
11.0 

14.5 
21.0 

24.5 
31.0 

34.5 

41.0 

44.5 
51. c 

59.5 

71.0 

79.5 
91. c 

-0.041 

-.889 

-.510 

-.479 

::p 

-.300 

-.282 

-.250 

-.242 

-.236 

-.210 

-.192 

-.137 

-.078 

-.020 

.045 

-0.906 

-1.714 

-.762 

-.716 

-.526 

-.483 

-.416 

-.368 

-.320 

-.301 

-.285 

-.262 

-.229 

-.160 

-'Ml 

.034 

-1.852 

-1.942 

-1.107 

-.962 

::§| 

—456 

::1P 

-.322 

::li; 

-179 

-.7.02 

—043 

.028 

-2.148 

-I.929 

-1.502 

-1.240 

-1.000 

::8I 
-.588 
-.400 
-.443 
-.37« 
-.347 
— 288 
-217 
-.132 
-.081 
-.010 


0.364 

:IU 

.083 

Toio 

-.003 

-.034 

-.045 

-.060 

-.068 

-.068 

-.068 

-.032 

.065 

.045 

o74l7 

.276 

.263 

.173 

Io78 

.057 

.021 

.003 

-.025 

::SJ 

-.050 

-.025 

-.002 

.036 

0T379 

.352 

.341 

.251 

7l44 

.119 

,072 

.051 

.018 

.001 

-.012 

-.035 

-.016 

.003 

.031 

0.30 8 
.412 
.402 
.318 

Ipo7 

.178 

.124 

.097 

.063 

.038 

.025 

-.004 

.002 

.011 

.025 

0.924 b/2 

0 

1.5 

5.5 

6.5 

11.0 

14.5 

21.0 

24.5 
31.0 

34.5 

41.0 

44.5 

51.0 

59.5 
71.C 

79.5 

91.0 

-0.455 

-.902 

=8 

-.J*7 

-.315 

1:542 

::fo3 

-.198 

-.165 

-.154 

-.108 

-.051 

-.009 

.041 

-1.526 

-1.658 

-.48? 

-.429 

-.349 

::2S 

-.251 

::a 

-.193 

::5B 

-.035 

.015 

: i:ll l 

-.994 

— 525 

— 37| 

::i 

-.?59 

-.106 

-.074 

— 030 

-1.820 
-2.111 
-1.192 
-1.044 
-.924 
-.780 
— 608 
-.550 
-5-29 
-.412 

— 3 47 

-P 

-.282 

— 211 
-.232 
-.148 

_ 

°:p 

I0I4 

.024 

-.028 

-.047 

-.064 

-.074 

-.087 

-.089 

-.091 

-.070 

-.032 

-.005 

.039 

0.400 

.261 

.246 

.140 

.090 

.023 

-.006 

-.031 

-.050 

-.064 

-.077 

-.079 

-.068 

-.041 

-.024 

.017 

07375 

.327 

.414 

.209 

.152 

.073 

.031 

.063 

-.024 

-.041 

-.056 

-.060 

-.060 

-.041 

-.035 

.003 

O. 33 I 

.313 

:i64 

.203 

.119 

.076 

.040 

.006 

-.014 

-.029 

::§g 

-.033 
— 023 
-.012 
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TABLE IT.- CCHTIKOED. 


(c> o^. 12°. 16°, 20°, 24°. 



Seml- 

apan 

eta. 

Percent 

chord 

UPPER SURFACE 


LOVER SURFACE 

Angle of attack 


Angle of attaok 

12° 

16° 

20° 

24° 


12° 

16° 

20° 

24° 

0.0*6 b/2 

0 

1.5 

1:1 

n.o 

14.5 
21.0 

24.5 
3J.0 

8:2 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 

-1-39S 

-2.050 

— 799 
-.761 

— 465 
-41.7 

::8S 

-.39s 

—155 

-.052 

-3.0*5 

-2.993 

-1.154 

-1.089 

— 151 

-.632 

-.569 

::§8 

-.40| 

-lo*! 

-5.1*9 

-4.44* 

-1.611 

-1.519 

-1.316 

::S 

— 718 

— 678 
-.657 

— 617 

-.316 

-.171 

-JM 

-2-546 

-1.356 

-1.243 

-1.133 

-.918 

-.912 

-.891 

-.870 

— 834 

— 760 

— 655 
-533 

— 350 


■413 

.352 
■ 31 9 
.262 
.237 

.203 

.178 

.155 

.109 

.094 

.0*4 

.0*4 

.0*4 

0.413 

.545 

.520 

:k 

1356 

.312 

.292 

.255 

.200 

:IU 

-.lit 

0.240 

.615 

.610 

.562 
• 539 

:KT 

f 

.272 

.227 

.187 

.160 

.116 

0.175 

.67* 

.6*6 

.642 

.615 

.543 

fa 

.3*9 

7j20 

.269 

.213 

0.IS5 b/2 

0 

1.5 

5. 5 

6.5 

n.o 

14.5 
21.0 

24.5 
31.° 

34.5 

41.0 

44.5 

51.0 

£3 

79-5 

91.0 

-2.912 

- 2 .H 3 S 

-1.096 

-1.000 

::B 1 

-572 

-St 

::Sfl 

-.426 

— 371 
-.TO* 
-.216 

— 126 
-.025 

-5-579 

-3.7g 

-1:1*4 

-1.030 

-.*11 

—lei 

-.402 

-3.SS1 

-3.806 

-3.075 

-2. *56 
-2.529 
-1.923 
-.986 
-.912 
-.704 

-P 

-.62* 

-1^46 

-2.169 

-2.013 

-1.976 

-1.879 

-1.917 

-1.784 

-1.651 

-1.559 

-1.403 

-1.30* 

-1.196 

-1.156 

-1.022 

— 90S 

— 43 I 


0.166 

.472 

.434 

.369 

.319 

.262 

.243 

:38 

.145 

.128 

.107 

.0*4 

.073 

.0*2 

.07* 

-o7375 
.539 
• 53 1 
.491 

.358 

.303 

.282 

.242 

.225 

.1*7 

.152 

.138 

.12* 

.101 

-o7567 

.592 

.610 

i 

.402 

.366 

.324 

.292 

.255 

.213 

:lli 

.097 

•°:p 

.596 

.558 

.51.4 

.563 

.425 

.371 

.349 

.301 

:§? 

0,3*2 b/2 

0 

l.l 

1:1 

n.o 

14.5 

21.0 

24.5 

31.0 

34.5 

41.0 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 

-4.554 

-3.004 

-.950 

-.*45 

nfR 

-.564 

-.447 
-.38* 
-.310 
-.197 
— 121 
-.021 

-2.365 
-2.21* 
-2.0*1 
-2.007 
-2.254 
-2.155 
-1.879 
-1. 639 
-1.089 
-1.049 
-.670 
-.611 
-413 
-.305 
-.190 
-.106 
-.007 

-1.672 

:i:ip 

-1.56? 

zm 

zm 

-1.38 a 
-1.319 

-1.0*1 

-.94* 

-P? 

-415 

-1.289 

-1.251 

-1.213 

-1.175 

-1.179 

-1.156 

-1.158 

-1.11* 

-1.11* 

-1.0*0 

-1,060 

-.998 

-.927 

-.851 

-.756 


O.36I 

•ip 

:gl 

:S 

.174 

.147 

.12* 

.099 

.076 

.071 

.071 

.071 

0.324 

.528 

.510 

il 

:ill 

.225 

lie* 

: 5 H 

.097 

.o|6 

— 7+ — 

0.314 

.§66 

.552 

il 

.40* 

:lli 

.2*0 

.253 

.213 

.160 

. 11 s 

.172 

.002 

0.292 

.577 

II 

' 4 \ 

.368 

:£ 

.244 

.177 

.097 

.025 

-.127 

0.555 b/2 

0 

1.5 

5.5 

6.5 

11.0 

14.5 

21.0 

24.5 

31.0 

8:2 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 

-2.566 

:':SI 

-1.42* 

-1.231 

-1.027 

-.807 

-g°6 

-PI 

-11 

-.302 

-.176 

-.103 

-.021 

-2.254 

-2.041 

-2.070 

-tin 

-1.557 

-1..30S 
-1.260 
-1.146 
-1.10* 
-I.013 
-.975 
-.8*0 
-.746 
— 588 
—4*7 

-303 

-1.125 
-1.066 
-1.072 
-1.03* 
-1.03* 
-99* 
— 998 
-963 
—975 
-.952 

::85 

-.920 

z:ffi 

-1.047 

-.998 

-1.000 

-.980 

-.975 

-.952 

-.942 

-.921 

-.920 

-.899 

-.897 

-.*78 

-.878 

-.*38 

z:m 

-.720 


°ig 

:S? 

.260 

.212 

.1*2 

.145 

.12* 

.101 

.071 

.065 

.061 

.053 

1 

0.2*2 

.503 

.507 

.472 

.442 

.371 

ill 

.253 

■ • Z1 2 
.!*? 

.0*6 

.061 

.025 

0.324 

life 

.411 

:p 4 

:SS 

.217 

.16* 

.105 

.04* 

-.019 

-.152 

°:S 

.505 

.450 

.419 

.362 

.324 

.271 

.23* 
.183 
.103 
.029 
-.03 s 

-.209 
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TABLE IV.- CONCLUDED. 


(c ) Oy, 1S°, l6°, 20°, 2U° - Concluded. 


Seml- 

8pan 

eta. 

Percent 

chord 

UPPER SURFACE 


LOVER SURFACE 

Angle of attaolc 

Angle of attack. 

12° 

16° 

20° 

24° 

12° 

16 5 

20° 

24° 

0.707 b/2 

0 

1.5 
5-5 

6.5 
11. c 

14.5 
21.0 

24.5 

31.0 

34.5 

41.0 

44.5 
51. c 

59.5 

71.0 

79.5 

91.0 

-1.679 
-1.455 
-1.285 
-1. 203 

-1.170 

-1.038 

-.922 

-.788 

-.681 

-.604 

-.512 

-.470 

-.394 

::8? 

-.151 

-.071 

r 

-1.089 

-1.020 

-I.O36 

-.994 

-i :§8? 

-.880 

-.870 

-.822 

-.777 

::P 

-.615 

-.550 

-.495 

-0.851 

-.826 

-.826 

y.m 

-.731 

-.731 

-.714 

::IS 

-.661 

-.621 

-.592 

-0.847 

-.813 

-.809 

-.792 

-.788 

-.760 

-.752 

-.695 

-.704 

::Sf 

-.617 

-.584 


0 ~ 2 &i 

.447 

.436 

■Jl 

:S2 

.i30 

.111 

.076 

.048 

.040 

.03,6 

.034 

1 

o7267 

.491 

.440 

.440 

.408 

:p 

:lg 

.170 

.147 

.101 

.053 

.017 

-.023 

-.112 

0.240 
.495 
.493 
.463 
.431 
• 371 

.248 

.191 

.160 

• 10 I 

.03S 

-.019 

-.076 

-.190 

R T7B| 
Ml ,j7U 

H 

0.831 b/2 

0 

1.5 

5.5 
5.5 

11.0 

14.5 

21.0 

24.5 
3l.° 

34.5 

41. C 

44.5 

51.0 
59-5 

71. C 

79.5 
91. C 

-1.851 

-1.373 

-I.325 

-1.111 

-1.128 

-.535 

-.459 

— 411 
-.346 
-.283 
-.212 
-.170 
-.115 

-0.948 

::p 

-.697 

-.685 

-.$53 

-.638 

-.605 

-.592 

-563 

-.565 

-.535 

-.482 

-.449 

-.432 

-0.714 

-.642 

::p 

-.619 

-.600 

-.586 

-"55^ 

::83 

-512 

-.510 

-476 

-.455 

-0.662 

-.634 

-.628 

-.609 

-.609 

-•590 

-.586 

-.5§7 

-.567 

-.55| 

::l 

-.466 


0T262 

.424 

.415 

.348 

7243 

.214 

.157 

.128 

.090 

.065 

.042 

.004 

.002 

.002 

-.012 

0.322 

.383 

:K 

:S 

.105 

.078 

.042 

-.015 

-.051 

-.087 

-.158 

0~276 

.410 

7305 

.272 

.210 

:U! 

.090 

.048 

-.019 

-.066 

-.105 

-.181 

0.206 

.467 

.461 

.436 

7337 

.305 

.250 

.202 

.149 

.114 

.067 

.105 

.128 

.086 

-.186 

0.924 b/2 

0 

1.5 

5.5 

6.5 
11.0 

14.5 
21.0 

24.5 

31. 0 

34.5 

41.0 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 

-1. 688 
-1.749 
-1.723 
-1.522 

ZiM 

-.862 

-.818 

-.512 

-.436 

-.354 

-.569 

-.^93 

-.283 

-.207 

m 

-.525 

-.516 

::L 9 * 

-.449 

-.43s 

-.411 

-.405 

-.379 

-.377 

-.339 

-.339 

-.310 

-.316 

-.546 

-.523 

-.520 

-.504 

-.504 

-.485 

-.482 

-.459 

-.449 

-.428 

-.428 

-.409 

-.409 

-.371 

-371 

-.339 

-.335 

::IS 

-.510 

-.499 

-.501 

-.485 

-.485 

-.470 

-.470 

-.461 

-.466 

::*!? 

-.438 

-.428 

-.400 

-.381 


0.521 

.403 

.3sS 

.302 

.233 

.15? 

.103 

.071 

.032 

.009 

-.012 

-.03.7 

-1035 

-.040 

07335 

.402 

:p 

.253 

.177 

.126 

.084 

.046 

.019 

-.007 

-.027 

::3i 

-.095 

-.139 

0.286 

.406 

.387 

'.200 

.152 

.107 

.063 

.029 

.004 

-.019 

-.038 

-.086 

-.105 

-.148 

0.229 
.408 
• 391 
.354 
.295 
.23! 
.175 
.126 
.080 
.042 
.010 
-.013 
-.063 
-.095 
-.124 
-.3 67 









NACA EM A51G31 


TABLE V.- PRESSURE COEFFICIENTS AT SEVEN SEKISPAH STATIONS OP THE VINO. H ol 0.40; R, 4,000,000. 

- * 


(a) Qy , 0°, 1°, 2°, f. 


Beal- 

span 

sta<- 

Percent 

chord 

UPPER SURFACE 


LOVER SURFACE 

Angle of attack 

Angle of attack 

0° 


2° 

3° 

0° 

i° 

2° 

3° 

0.086 b/P 

0 

1.5 

5.5 

6.5 
11.0 

14.5 
21.0 

24.5 
3J .0 

34.5 

41.0 

44.5 

35 

71.0 

79.5 
91.0 

0.473 

.030 

-.039 

-.060 

-.075 

-.092 

-.104 

-.114 

-.117 

-.136 

-.156 
-.161 
— 166 
-.148 
-.118 
-.069 
-.016 

0.478 

-.066 

-.087 

::S2 

-.125 

-.125 

-.152 

-.172 

-.17o 

-.178 

-.156 

-.124 

::2IE 

-.141 

-.156 

-.151 

Hif? 

::p 

-!ils 

-.170 

-.019 

0.409 

::8o 

-.812 

-.189 

-.194 

-.189 

-.193 

-.188 

-.206 

-.818 

-.821 

-.217 

-.188 

-.149 

-.090 

-.025 


-0.003 

Hob! 

-.093 

”'120 

-7l70 

-.151 

-.119 

-.070 

-.016 

0.0S5 

.010 

-.014 

-.037 

-.051 

-.0S5 

-.085 

-.095 

-.115 

-.129 

— 7i43 
-.125 
-.09? 
-.054 
-.003 

0.163 

.068 

.031 

.065 

”*°is 

-.’090 

-.104 

-.121 

-.106 

zfoU 

.003 

0 T 232 

.169 

:SI 

-: 8 » 

-.023 

-.042 

-.061 

-.078 

-.100 

-.090 

-.066 

::88 

0.195 b/2 

0 

1'.5 

11.0 

14.5 
pi. 5 

24.5 
3l.° 

8:1 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 

0.426 

-.015 

-.079 

-.096 

-.ill 

-.120 

-.132 

::58 

y.m 

-.178 

-.165 

-.143 

-.104 

-.049 

.011 

0.414- 

::S! 

-.155 

-lip 

-.168 

-.172 

-.183 

-.19b 

-.202 

-.180 

-.156 

-.113 

-.055 

.008 

-Ipi4 

-.215 

-.203 

-.203 

-.201 

-.201 

-.201 

-.212 

-.214 

-.216 

-.191 

::S? 

-.057 

.005 

!:SR 

;:d 

-.249 

-.836 

-.228 

-.224 

-.824 

-.229 

-.|36 

-il7S 

-.128 

-.066 

.006 


0.020 

-.080 

-.100 

-.114 

-.128 

z-M 

-.162 

-.172 

-.175 

—172 

-.175 

**008 

o7l43 

-.013 

::§ll 

-.085 

::S l 

-.129 

-.140 

-.149 

-.147 

-.152 

-.130 

-.081 

-.040 

.011 

0^243 

.054 

.027 

-.017 

-.041 

-.063 

-M 

-.106 

-.115 

-.117 

-.124 

-.106 

-.070 

-.•a? 

0.324 

.117 

.080 

.031 

.002 

-028 

-!o7S 

-.090 

-.092 

-.101 

-.090 

-.060 

-.018 

.021 


0 

0.407 

0.389 

0.300 




_ _ 

_ 

__ ^ 


1.5 

-.045 

-.ill 

-.|7° 

0^2 


-0.072 

0.042 

0.148 

0.229 


5.5 

-.109 

-.189 


-•25 s 


-.117 

-.043 

.029 

.092 



-.12* 

-.198 

— . 27§ 

-.357 


— 130 

-.060 

.008 

.069 


n.o 

-.1>8 

-.189 

-.240 

-.297 


-.141 

-.086 

— 031 

.022 


14.5 

-.141 

-.189 

-.238 

-.274 


-.151 

-.103 

-.°5? 

-.005 


21*0 

-.154 

-.189 

-.227 

-.266 


-.l£2 

-.118 

-.074 

-.033 


24.5 

-.161 

-.192 

-.226 

-.261 


-.165 

-.124 

-.083 

-.042 

0.382 b/2 

31.0 

-.164 

-.189 

-.216 

-.249 


-.176 

-.140 

-.106 

-.067 


34.5 

-.164 

-.188 

-.213 

-.238 


-.181 

—150 

-115 

-.081 


4i.o 

-.183 

-.203 ■ 

-.225 

-.247 


-.175 

-.147 

— 115 

-.089 


44.5 

-.182 

-.203 

-.216 

-.243 


-.175 

-.152 

-.117 

-.092 


51.0 

-.170 

-.18 7 

-.199 

— 217 


— 173 

-.152 

-.121 

-.102 


59.5 

-.152 

-.162 

-.169 

—.182 


-.144 

-.1| I 

-.098 

-.078 


71.0 

-.086 

-.101 

-.104 

-.115 


-.085 

-.066 

-.061 

-.053 


79.5 

-.040 

-.047 

-.056 

-.055 


-.040 

-.029 

—019 

-.016 


91.0 

.019 

.019 

.017 

.017 


.019 

.021 

.029 

.031 


0 

0.419 

0.413 

0.330 

0.163 


_ _ 

_ _ 

_ _ 

— _ 


1.5 

-.043 

-.210 

-.410 

-.629 


-0.079 

0.052 

0.163 

0.256 


5.5 

-.113 

-.203 

-.296 

-.396 


-.114 

-.032 

.046 

.115 


6.5 

-.130 

-.212 

-.296 

-.3«5 


-.124 

-.047 

.027 

.094 


11.0 

— 132 

-.192 

-.254 

--311 


-.143 

-.osi 

-.022 

.035 


14.5 

-.141 

-.192 

-.249 

-.299 


-.lib 

-.092 

—036 

.013 


P1.0 

-.154 

-.193 

-.241 

-.275 


-.155 

—111 

-.069 

-.025 


24.5 

-.149 

-.189 

-.229 

-.262 


-.160 

— 118 

-.076 

-.032 

0.555 b/a 

3,1.0 

-.155 

-.189 

-.216 

-.250 


-.167 

-.134 

-.095 

-.055 


34.5 

-.161 

-.191 

-.216 

-.247 


-.171 

-.141 

-.106 

-.070 


41.0 

-.175 

-.199 

-.216 

-.246 


-.167 

-.141 

-.107 

—07? 


64.5 

-.173 

-.19? 

-.215 

-.238 


-.167 

-.141 

-.108 

-.084 


51.0 

-.160 

-.182 

-.191 

-.211 


-.160 

-.140 

-.109 

-.090 


59.5 

-.1.34 

-.144 

-.149 

— • TL 65 


-.143 

-.124 

-.096 

-.081 


71.0 

-.079 

-.090 

-.o?5 

-.105 


-.069 

-.056 

-.047 

— 040 


79.5 

—033 

-.02? 

-.046 

—.044 


-.029 

-.019 

-.011 

-.006 


9i.Q 

.026 

.027 

.027 

.028 


.0^2 

.036 

.039 

.042 
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MCA RM A51G31 


TABLE V., CONTINUED. 

(a) ay, 0°, 1°, 2°, - Concluded. 
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SABLE V.- COHTimiED. 


8eal- 

epan Percent 
eta. chord 


0.086 6/2 


<b) Ou, ^°, 6° # 8°. 10° 


OFFER SURFACE 
Angle of attack 
1 #1 


.234- -0.67 
.163 -1.73 


LOVER SOKTACE 
Angle of attack 
4° I 6° I 8° I 


0.195 6/2 


-0.322 

-1.0|g 

-I502 

-.416 


-0.933 

-1.750 

-1.931 

-1.875 

-ya 

-.446 


-O.06S 

-.784 


-0.710 -1.594 
1-1.387 -2.370 


0.382 6/2 


-0.088 

-.872 

-.4?5 


- 0.831 

-1.659 

-•135 


0.555 b/2 
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NACA RM A51G31 


TABLE V.- CONTINUED. 

(b) Oy, 14-°, 6°, S®, 10° - Concluded. 



gESgga 
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TABLE V.- CONTIHTOD. 


te) (!„, 12°, 16 °, 20°, 2^°. 
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NACA RM A51G31 


TABLE V.- CONCLUDED. 


(c) otu, 12°, l6°, 20°, 24° - Concluaea. 


Semi- 

epan 

sta. 

Percent 

©hor<3 

UPPER SURFACE 


LOVER SURFACE 

Angle of attack 

Angle of attack 

12° 

16° 

20° 

24° 

12° 

16? 

20° 

24° 

0.707 to/2 

0 

i.5 

1:1 

11.0 

14.5 
21.0 

24.5 

31.0 
3^.5 
fi-1.0 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 

-1.647 

-1.453 

-1.376 

-1.302 

-1.297 

-1.177 

-1.141 

-1.023 

-.911 

-.822 

-.632 

-.53s 

-.423 

-.154 

-.082 

-O.850 

-.796 

-.800 

•*•776 

-.764 

-.755 

-.749 

-.685 

-.663 

-.664 

-.625 

-.597 

-.553 

-.5X9 

-0.809 
-.788 
-.789 
-.76 8 
-.766 

-.716 

-.711 

-.695 

-.695 

-.678 

-.678 

-ilk 

-.560 

-0.827 
-.802 
-.800 
-.761 
-.780 
-.756 
-.75 0 
-.726 
-.724 
-.709 
-.710 

-.66 7 

-.651 

-.611 

-.579 


°:88 

.435 

.371 

.’23s 

.184 

.164 

.116 

.097 

.062 

.029 

.019 

.014 

.004 

.472 

.419 

■ 3*2 
.316 
.282 
.227 

:id 

.117 

.075 

.015 

-.027 

-.075 

-.167 

Q~.262 

.488 

.487 

.453 

.423 

.359 

.322 

.264 

.234 

.177 

.142 

.090 

.018 

-.044 

-.099 

-.208 

0.181 
.490 
.495 
.478 
.453 
.395 
• 359 

.300 

.270 

.205 

.172 

.111 

.033 

-.036 

-.100 

-.210 

O.SJI b/2 

0 

1.1 

21.0 

24.5 

31.0 

34.5 

41.0 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 

-1.346 

-1.136 

-1.145 

-1.082 

-1.112 

-l.o4o 

-1.000 

-.919 

-.811 

::^4 

-.607 

-.516 

-.438 

-M 

-.210 

-0.796 

-.628 

-.618 

-.604 

-.6 06 
-.563 
-.57? 
-.55o 
-.550 
-.532 
-.532 
-.5X5 

::8| 

zill 

-.425 

1 ^ i 

m 1 * 

-0.662 

-.634 

-.00 

619 

-.619 

-.596 

-.595 

-.577 

::1K 

::§K 

-.534- 

::S2 


0T365 

.428 

.415 

• 335 

.223 

• 193 
.138 
.104 
.067 
.043 
.019 

-.018 

-.020 

-.027 

.018 

°:8? 

.422 

.360 

7251 

.216 

.159 

.121 

.076 

.044 

.008 

-.052 

-.087 

-.116 

-.185 

0.290 

.400 

'299 

.264 

.198 

.161 

‘07° 

-:oT 6 

-.081 

-.117 

-.196 

0.220 

.461 

.459 

.428 

:3i2 

.299 

.236 

.195 

.140 

.102 

.053 

-.025 

-.075 

-.120 

-.203 

0.92^ b/ 2 

0 

1.5 

5.5 

6.5 
11.0 

14.5 
21.0 

24.5 

31.0 

34.5 

41.0 

44.5 

51.0 

59.5 

71.0 

79.0 

91.0 

-.776 

-.739 

-.740 

::S8 

-.601 

-.582 

-.522 

::j$J 

::ioI 

-.372 

-.320 

-.291 

-0.544 

-.523 

-.520 

-.508 

::^9 

-.484 

-.465 

-.459 

-.436 

-.428 

-.407 

-.400 

-.364 

-*35| 

-.3x6 

-.3x0 

-.534 

-.529 

-.517 

-.501 

-.501 

-.463 

-.482 

-.463 

-.459 

-.382 

-.376 

-.348 

-.?4o 

-0.541 

-.525 

-.524 

-.513 

-.517 

-.501 

-.506 

-.494 

-I49I 

-.483 

-.486 

-.464 

-.447 

-.418 

-.396 


°:|?| 

:Sf 

.209 

.128 

.081 

.045 

.012 

-.009 

-.030 

-.042 

-.059 

-.053 

-.063 

-.083 

0.340 

.381 

.359 

.292 

.227 

.150 

.09? 

.056 

.011 

-.015 

-.040 

-.064 

-.088 

-.108 

-.122 

-.151 

0.293 
.400 
• 363 
.3?8 

.P69 

.194 

•M 

.048 

.014 

-.018 

-.042 

-.079 

-.103 

-.125 

-.162 

0.226 
.402 
• 385 
.352 
.295 
.223 

.1 64 

.028 

-.010 

-.036 

-.085 

z:\ll 

-.191 
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TABLE VI.- PRESSURE COEFFICIENTS AT SEVEN SEMISPAN STATIONS OF THE VINO. Ug, 0.60; R, U-,000,000. 


(a) a u , 0°, 1°, 2°, 
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.NACA EM A51G31 


TABLE VI.- CONTINUED. 


(a) a u , 0°, 1°, 2°, 3° - Concluded. 


■ 

Percent 

chord 

UPPER SURFACE 


LOWER SURFACE 

Angle of attack 

Angle of attack 

0° 

1° 

2° 

3° 

0° 

1° 

2° 

3° 

0.707 b/2 

0 

1.5 

5.5 
5.5 

11.0 

14.5 
21.0 

24.5 

31.0 

34.5 

41.0 

44.5 

51.0 

?w 

79.5 

91.0 

0.424 

-.049 

-1 139 

-158 

-.161 

-.169 

::K 

-.180 

-.161 

-.019 

.045 

0.400 

-235 

-.228 

-.233 

-.197 

-.207 

-.203 

-.201 

-.200 

-.200 

-.204 

-.199 

-.182 

-.151 

-.074 

-.021 

.049 

0.282 

::p 

-.341 

-276 

-.274 

-.253 

-.251 

-.237 

-.237 

-.237 

-.230 

-.200 

-.163 

-.089 

-.030 

.044 

0.079 

:: U ! 

-.449 

-.345 

-.338 

-.308 

—294 

-.277 

-.271 

-.264 

-.260 

-.219 

-.175 

-.09? 

-.034 

.042 


-0.056 

-.120 

-.128 

-.15? 

-.154 

-.158 

-.161 

-.169 

-.173 

-.169 

-.169 

-.165 

-.139 

-.056 

-.011 

.053 

0.100 

-.024 

-.059 

-.oil 

-.088 

-.106 

-.116 

-.129 

-.132 

-.136 

-137 

—138 

-.118 

-.047 

-.002 

.058 

0.222 

.060 

.038 

—0I7 

-.034 

-.065 

-.075 

-.096 

-.097 

-.104 

-.112 

-.118 

-.104 

-.051 

-.001 

.052 

0.310 

.131 

.109 

.041 

.020 

-.021 

-.036 

-.056 

-.Oil 

-.083 

-.092 

-.100 

-.091 

-.042 

-.004 

.049 

0.831 b/2 

0 

i.| 

ill 

11.0 

14.5 
21.0 

24.5 

31.0 

34.5 

41.0 

44.5 

51.0 

59.5 
71.0 

79.5 
91.0 

0.399 

-.058 

-.138 

-Il5o 

-III! 

-.166 

-.170 

-.182 

-.125 

::8S 

.056 

0.436 

-.242 

-.233 

-.232 

::S 

::f°9? 

::iS 

-.197 

-.188 

-.059 

-.007 

.060 

-.337 
-.280 
-.274 
-.248 
-.244 
-.222 
-.214 
-.219 
-.207 
— 185 
-.132 
-.073 
-.015 
• 055 

0.222 

-.740 

-.438 

-.442 

-350 

::S 

::§B 

::§S 

-.232 

::3J 

-.07s 

-.018 

.052 


-0.060 

::S? 

-.150 

— 164 

-.165 

-173 

-.173 

-.170 

-.169 

— 155 
-132 
-.045 

.001 

.060 

0T096 

.037 

-.045 

-.077 

-.112 

-.119 

-135 

z:l£ 

-.143 

-.152 

-.113 

-.031 

.011 

.066 

o72i6 

.043 

-:§8 

-072 

-.081 

-.104 

-.110 

-.118 

-.122 

-.115 

-.101 

-.045 

0 

.057 

°:SS 

.101 

.033 

-.024 

-.047 

-.076 

-.084 

-.096 

-.108 

-.106 

-.004 

.050 


0 

0.418 

0.343 

O.I65 

-0.108 


• _ 

— 




1.5 

-.013 

-.203 


-.746 


-0.080 

O.O73 

0.191 

0.280 


5-5 

-.151 

-.244 

_* . 355 

-.480 


-.140 

-.045 

.036 

.104 


6.5 

-.162 

-.247 


-.458 


-143 

-.059 

.025 

.091 


11.0 

-.155 

-.210 

-.280 

-.336 


— 3-58 

-.092 

-.037 

.013 


14.5 

-.166 

-.209 

-.262 

-.307 


— *l66 

-.111 

-•#067 

-.025 


21.0 

-.1 69 

-.196 

-.230 



-.179 

-.130 

-.098 

-.071 


24.5 

-.162 

-.181 

-.214 

•-*245 


-.166 

-.13 2 

-.110 

-.088 

0.924 b/2 

31.0 

—157 

-.ip 

-.193 

-.223 


-.162 

-135 

-.118 

-.100 


34.5 

-.151 

-.164 

-.176 

-.207 


-.155 

-.130. 

-.118 

-1C7 


41.0 

-.166 

-.in 

-.189 

-.210 


-.155 

-.134 

-.122 

-.114 


44.5 

-.156 


-.175 

— 193 


-147 

-.128 

-.121 

-.111 


5i.o 

-.135 

-.137 

-.152 

-.164 


-.140 

-.122 

-.118 

-.114 


59.5 

-.080 

-.077 

-.096 

-.107 


-.091 

-.085 

-.034 

-.084 


71.0 

-.025 

-.031 

-.038 

-.046 


-.024 

-.015 

-.016 

-.O33 


79.5 

.011 

.020 

.012 

.003 


.019 

.021 

.009 

-.002 


91.0 

.062 

.071 

.064 

.055 


.071 

.073 

.061 

.049 
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TABLE VI.- CONTINUED. 

(b) a u , 4°, 6°, 2°, 10° - Concluded. 




UPPER SURFACE 


LOWER SURFACE 

Semi- 



Ancle of attack 




Angle of attack 


ppan 

eta. 

Percent 

chord 











6° 

8° 

■SB 


4° 

6° 

8° 



0 

-0.1SS 

-0.773 

-0.979 

-1.256 


— 


0.4r4 

— 


1.5 

-1.024 

-1.430 

-1.091 



0.379 

0.432 

0 .4J6 


5*5 

-.572 

-1.034 

-1.039 


.201 

.297 

.369 

.4£o 


6.5 


-.923 

-1.074 

-1.117 


.172 

.270 

.345 

.393 


11.0 

-.619 

-1.089 

-1.124 


.097 

.183 

.259 

.319 


14.5 

-.403 

-.542 

-1.077 

-1.091 


.069 

.152 

.227 

.283 


21.0 

::??? 

-.462 

-1.055 

-1.101 


.024 

.095 

.164 

.215 


24.5 

-.432 

-1.016 

-1.056 


.004 

.076 

.141 

.138 

O.707 b/2 

31.0 

-.311 

-.333 

-.853 

-1.027 


-.021 

.033 

.093 

.13S 

34.5 

-.299 

-.367 


-.977 


-.034 

.019 

.075 

.117 


41.0 

-.236 

-.336 

-.333 


-.055 

-.011 

.043 

.079 


44.5 

-.272 

-.316 

-.467 

-.839 


-.063 

-.025 

.025 

.059 


51.0 

-.234 

-.270 

-.246 

— • 6&6 


-.073 

-.041 

.001 

.030 

.064 


59.5 

-.131 

-.213 

-.158 

-.523 


-.071 

-.049 

-.012 


71.0 

-.100 

-.114 

-.034 

-.260 


-.034 

.003 

-.022 

-.004 

.012 


79.5 

-.034 

-.043 

-.030 

-.173 


.003 

.025 

.019 


91.0 

.045 

.024 

.034 

-.030 


.052 

.042 

.061 

.037 


0 

0.004 

-0.496 

-0.537 

-0.816 


_ _ 

„ — 

_ _ 

_ — 


1.5 

-1.024 

-1.310 

-.853 

-.344 


°:Si 

0.423 

0.443 

0.433 


5.5 

-.576 

-.547 

-1.086 

-.857 

-.342 


.274 

.340 

.384 


6.5 

-.979 

-.326 

-•809 


.171 

.262 

.32 5 

• 371 


11.0 

-.422 

-.719 

-.326 

— 304 


.092 

.171 

.238 

.290 


14.5 

21.0 


::8$ 

-.739 

-.799 

-.765 

-.747 


T0I3 

T077 

7 139 

.ISO 


24.5 

-.319 

-.401 

-.761 

-.705 


-.002 

.057 

.113 

.149 

0.6J1 b/2 

31.O 

-.236 

-.349 

-.760 

-.697 


-.034 

.011 

.062 

.096 

34.5 

-.272 

-.726 

-.71 0 

-.655 


-.051 

-.009 

.038 

.06s 


41.0 

-.261 

-.'293 

-.67 2 

-.654 


-.063 

-.038 

.006 

.031 


44.5 

-.241 

-.275 

-.621 

-.611 


-.080 

-.053 

-.013 

.010 


51.0 

59.5 

-.207 

-.145 

-.229 

-.157 

::S3 

-.592 

Z’Ml 


-.081 

-.078 

-loll 

-.025 

-.045 

-.010 

-.040 


71.0 

-.015 

-.092 

-.293 


-.034 

-.034 

-.018 

e -sm 


79.5 

-.013 

-.033 

-.222 

-.403 


.063 

-.002 

.002 

E turn 


91.0 

.057 

.030 

-.096 

-.313 


• 053 

.O36 

.026 

E m 


0 

1*5 

-0.459 

-1.055 

-1.012 

-1.167 

-0.762 

-.649 

-0.792 

-.551 


07350 

o7402 

0.415 

q74U 


5.5 

-.577 

-1.024 

-.632 

-.636 


.173 

.257 

.307 

.345 


6.5 

-.546 

-.959 

-.608 

-.613 


.161 

.242 

.289 

Ml 


11.0 

-.400 

-.726 

-.596 

-.605 


.069 

.137 

• 193 


14.5 

-.361 


-.561 

-.567 


.021 

.081 

.130 

.170 


21.0 

-.301 

-«5os 

-.535 

-.541 


-.031 

.013 

.059 

.093 

0.924 b/2 

24.5 

-.267 

-.350 

-.491 

-.497 


— 057 

-.01? 

.018 

.046 

31.0 

-.238 

-.292 

-.466 

-.471 


-.075 

-.049 

-.011 

.011 

34.5 

-.221 

-.274 

-.422 

-.429 


-.034 

-.069 

-.035 

-.020 


41.0 

-.220 

-.239 

-.410 

-.411 


-.094 

-.078 

-.052 

-.042 


44.5 

-.200 

zM 

-.370 

-.377 


-.098 

-.090 

-.064 

-.053 


51.0 

-.170 

-.370 



-.097 

-.091 

zM 

-.067 


59.5 

-.111 

-.161 

-.315 



-.070 

-.077 

-.077 


71.0 

-.046 

-.097 

-.309 

-.329 


-.031 

-.002 

-.040 

-.043 

-.06s 


79.5 

-.001 

-.072 

-.278 

-.293 

-.504 


-.019 

-.03s 

-.011 


91.0 ' 

.050 

.012 

-.257 


.049 

.022 

-.047 

-.115 
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TABLE VI.- CCHTIHUED. 


to) a ui 12°, 16°, 20°, 2lV°. 
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TABLE VI.- CONCLUDED. 

(c) a u , 12°, 16°, 20°, 24° - Concluflea. 
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TABLE VII.- PRESSURE COEFFICIENTS AT SEVEN 3EKISPAH STATIONS OF THE VINO. Xq, O.SO; R, 4,000,000. 

(a) a u . 0°. 1°. 2°, 3°- 




UPPER SURFACE 


LOWER SURFACE 


Percent 

chord 

Angle of attack 


Angle of attaok 


0 ° 

1° 

2° 

3° 


0° 

1° 

2° 

3° 


0 

0.530 

0.539 

0.52b 

0.b96 


_ _ 

_ _ 

_ _ 

o~259 


1.5 

.088 

0 

-.101 

-.220 


0.050 

0.129 

0.192 


s:l 

.003 

-.02b 

-.obo 

-.065 

-.095 

-.120 

-.152 


-.010 

-.036 

.045 

.019 

.089 

.060 



11.0 

-.056 

-.080 

-.129 


-.054 

-.010 

.027 

.061 


lit. 5 

-.075 

-.109 

::i£ 

-.191 


-.072 

-.030 

.004 

.040 


21.0 

-.091 

-.120 

-.19b 


-.089 

-.050 

-.020 

.013 


2b. 5 

-.106 

::ft 5 

-.171 

-.209 


-.110 

-.070 

-.040 

-.010 

C.0S6 b/2 

31.0 

-.118 

-.179 

-.210 


-.130 

-.090 

-.064 

-.032 

-.060 

u.,5 

-.150 

-.17b 

-.210 

-.241 


-.153 

-.118 

-.090 


6l.O 

-.175 

-.200 

-.232 

-.265 


-.184 

-.lbo 

-.111 

-.081 


bb.5 

-.195 

-.219 

-.251 

-.280 


- - 

- - 

- — 

- — 


51.0 

-.206 

-.22? 

-.204 

— . 2o0 

-.289 


-.205 

-.171 

::i 8 

-.120 


59.5 

-.190 

-.230 

-.250 


-.191 

-.163 

-.ISO 


7i.o 

-.155 

-.168 

-.189 

-.202 


-.160 


-.115 

-.097 


79-5 

-.090 

-.095 

-.111 

-.126 


-.095 

-.082 

-.050 


9l.o 

-.022 

-.020 

-.031 

-.Obo 


-.022 

-.010 

-.008 

0 


0 

o.b67 

0.b53 

0.bl6 




0.160 

_ „ 

_ . 


1.5 

.025 

-.089 

-.223 


0.055 

0.253 

0.330 


5.5 

-.055 

-.120 

-.190 



-.060 

.003 

.065 

.123 


6.5 

-.080 

-.lb-1 

-.206 

-.2?! 


-.083 

-.100 

-.023 

.035 

.089 


11.0 

-.100 

ll2 

-.20 0 

-.250 


-.052 

-.005 

.042 


lb. 5 

-.115 


-.210 

-.255 


-.121 

-.080 

-.035 

.010 


21.0 

-.lbo 

-.ISO 

-.220 

-.259 

-.263 


-.141 

-.103 

-a 120 

-.062 

-.020 


2b. 5 

-.152 

-.193 

-.230 

-.240 


-.157 

-.080 

-.039 

0.195 b/2 

31.0 

-.168 

-.203 

-.262 


-.180 

-.150 

-.110 

-.070 

3b. 5 

-.188 

-.224 

-.25s 

-.280 


-.200 

-.lfo 


-.093 


*1.0 

-.212 

-.2b9 

-.27 8 

-.300 


-.210 

-.185 

-.190 

-.110 


bb.5 

-.220 

-.256 

-.285 

-. 3i0 


-.213 

-.150 

-.119 


51.0 

-.203 

::33 

-.265 

-.283 


-.223 

-.200 

-.1S7 

—137 


59.5 

-,18b 

-■M 

-.241 


-.193 

-.170 

-.ibo 

-.119 


71.0 

-,lb8 

-.152 

-.ISO 



-.117 

-.IOO 

-.080 


79.5 

-.060 

-.072 

-.085 

-.095 


-.0^2 

-:§a 

-.045 

-.030 


91.0 

.012 

.007 

.001 

0 


.010 

.020 

.027 


0 

0.b25 

0.410 

0.350 

0.241 


_ _ 

_ _ 

_ _ 

- _ 


1.5 

5.5 

::SJ? 

-.186 

-.203 


::p3 


-0.060 

-.121 

0.050 

-.048 

0, M 

0.230 

.095 


6.5 

-.135 

-.219 

z:d 



-.135 

-.063 

.005 

.069 


11.0 

-.153 

-.218 


-.153 

-.095 

—.038 

.019 


lb. 5 

-.163 

-.220 

-.27s 



-.170 

-.115 

-.062 

-.010 


21.0 

-.182 

::lg 

-.278 

-.in 


-.185 

-.140 

-.092 

-.046 


2b. 5 

— 19b 

-.284 

-.322 


192 

-.152 

-.105 

-.057 

0.382 b/2 

31.0 

-.200 

-.244 

-.278 

-.315 


-.211 

-.175 

-.130 

-.089 

S:3 

-.203 

-.240 

-.273 

-.309 


-.220 

-.187 

-.145 

-.103 


-.227 

-.262 

-.291 

--J22 


I'M 

-.183 

-.145 

-. llo 


hb.5 

-.230 

-.261 

-.289 

-.314 


-.18$ 

-..m 

-.120 


51.0 

-.210 

-.240 

-.258 

-.280 


-.220 

-.193 



59.5 

-.183 

-.210 

-.215 

--'M 


-.180 


-.127 


71.0 

--.III 

-.112 

::SS 


-.09b 

-.091 

-.075 

-.020 

-.063 


79.5 

-.052 

-.065 


-.037 

-.030 

.040 

-.017 


9l.o 

.032 

.028 

.021 

.025 


• 035 

.042 

.042 


0 

0.b32 

0.*30 

-.225 

0.361 

0.240 


_ _ 



_ _ 


1.5 

-.050 

rife 

-.70S 


-0.080 

0.057 

-.0*1 

0.169 

0.258 


5.5 

-.136 

-.231 

-.462 


-.130 

.040 

.110 


6.5 

-l|b 

-.249 

-.460 


-.143 

-.060 

.020 

.089 


11.0 

-.161 

-.233 

-.311 

-.379 


-.170 

-.101 

-.033 

.027 


ib. 5 

-.171 

:: ill 

-.309 

-.371 


-.177 

-.113 

-.053 

O 


21.0 

-.191 


-.350 


-.190 

-.1|9 

-.088 

-.040 


2b. 5 

-.190 

-.236 



-.200 


-.102 

-.051 

0.555 b/2 

31.0 

-.198 


-.280 


-.210 

— * 169 

-.122 

-.081 

3b. 5 

-.201 

-.239 

-.280 

-.311 


-.21* 

-.175 

-.129 

-.090 


*1.0 

-.220 

::3 

-.286 

-.316 


-.211 

— . 1-73 

-.136 

-.103 


bb.5 

-.215 




-.207 

-.173 

::KS 

-.110 


51.0 

-.200 

-.225 

-.270 


-.199 

-.171 

-.115 


59.5 

-.168 

-.190 

-.185 

-.201 


-.171 

-.769 

-.12 2 

-•ICS 


71.0 

-.083 

-.099 

-.115 

-.120 


-SI 

-.071 

-.060 

-.050 

-.010 


79.5 

-.O'*? 


-.Ob? 

-.044 


-.017 

-.010 


9i.o 

.Ob? 

«o46 

.c*o 

. 042 


.050 

.051 

.053 

.050 
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TABLE VII.- CONTINUED. 


(a) <i u , 0°, 1°, 2°, 5° - Concluded. 


Semi- 

span 

sta. 

Percent 

chord 

UPPER SURFACE 


LOWER SURFACE 

Angle of attack 

Angle of attack 

0° 

1° 

8° 

3° 

O 

O 

1° 

2° 

3° 


0 


0.408 

0.306 

0.141 



_ — 


__ _ 


1.5 


— 25? 

-.516 

-.801 


-O.O67 

0.091 

0.219 

0.709 


5.5 

BiLtI 

-.264 

-.390 

-.486 


-.141 

-.041 

.051 

.128 


6.5 

-.160 

-.270 

-.389 

-.510 


-.151 

-.059 

.030 

.103 


11. c 

-.159 

-.271 

-.319 

-.390 


-.180 

-.102 

-.070 

.030 


14.5 

-.178 

-.247 

-.720 

-.388 


-.181 

-.117 

-.0*9 

.010 


21. C 

-.190 

-.243 

300 

-.756 


-.190 

-.136 

-.080 

-.031 


24.5 

-.191 

-.242 

-.29? 

-.3*2 


-.19? 

-.148 

-.094 

-.050 

0.707 b/2 

31.0 

-.200 

-.241 

-.280 

-.721 


-.206 

-.161 

-.114 

-.072 


34.5 

-.202 

-.241 

-.271 

-.315 


-.208 

-.168 

-.119 

-.082 


41.0 

-.213 

-.248 

-.279 

-.307 


-.201 

-.170 

-.129 

-.ICO 


44.5 

-.212 

-.240 

-.267 

-.290 


-.201 

-.171 

-.138 

-.110 


51.0 

-.192 

-.219 

-.231 

-.250 


-.198 

-.171 

-.1*1 

-.120 


59.5 

-.164 

-.182 

-.187 

-.191 


-.167 

-.149 

-.120 

-.106 


71.0 

-.070 

-.082 

-.095 

-.095 


-.060 

-.061 

-.058 

-.050 


79.5 

-.016 

-.020 

-.026 

-.022 


-.011 

-.006 

-.003 

-.009 


91.0 

.058 

.059 

.059 

.059 


.061 

.063 

.060 

.057 


0 

0.409 

0.448 

O.39O 

0.266 



_ _ 

_ _ 

_ _ 


1.5 

-.064 

-.268 

-.530 

-.816 


-.072 

.092 

.220 

.310 


5.5 

-.15? 

-.27? 

-.$03 

-.484 


-.154 

-.053 

.040 

.114 


6.5 

-.161 

-.266 

-.39* 

-.^OO 


-.156 

-.058 

.030 

.104 


11.0 

-.164 

-237 

-•331 

-.*00 


-.185 

-.095 

-.030 

.031 


14.5 

-.ISO 

-.247 

-.325 

-.390 


— — 

— _ 

— _ 



21.0 

-.190 

-.241 

-.297 

-.350 


.-.192 

-.139 

-.086 

-.077 


24.5 

-.199 

-.240 

-.290 

-.370 


-.195 

-.1*9 

-.100 

-.050 

2.831 b/2 

31.0 

-.200 

-.233 

-.265 

-.300 


-.205 

-.168 

-.128 

-.090 


34.5 

-. 202 

-.270 

-.253 

-.280 


-.207 

-.173 

-.140 

-.101 


41.0 

-.209 

-.230 

-.256 

-.270 


-.200 

-.177 

-.148 

-.120 


44.5 

-.202 

-. 218 

-.276 

-.246 


-.197 

-.177 

-.153 

-.132 


51.0 

-.162 

-.200 

-.208 

-.215 


-.178 

-.159 

-.140 

-.127 


59.5 

-.141 

-.145 

-.179 

-.139 


-.147 

-.174 

-.115 

-.106 


71.0 

-.050 

-.055 

-.067 

-.063 


-.038 

-.0*1 

-.047 

-.045 


79.5 

.004 

.007 

0 

.003 


.015 

.015 

.008 

.006 


91.0 

.075 

.075 

.075 

.077 


.080 

.080 

.071 

.068 


0 

0.426 

0.352 

0.182 

-0.059 


_ _ 

_ _ 


_ _ 


1.5 

-.012 

-.230 

-.?08 

-.S56 


-0.090 

0.070 

0.200 

0.289 


5.5 

-.175 

-.287 

-.*19 

-.582 


-.164 

-.060 

.070 

.108 


6.5 

-.169 

-.294 

-.413 

-.?50 


-.170 

-.068 

.020 

.097 


11.0 

-.189 

-.258 

-.340 

-.400 


-.190 

-.117 

-.050 

.010 


14.5 

-.204 

-.260 

-.724 

-.361 


-.205 

-.145 

-.069 

-.07? 


21.0 

-.204 

-.241 

-.273 

-.303 


-.21? 

-.170 

-.13? 

-.096 


24.5 

-.190 

-.220 

-.240 

-.270 


-.200 

-.174 

-.1*5 

-.118 

0.924 b/2 

31.0 

-.185 

-.203 

-.21? 

-.247 


-.191 

-.169 

-.148 

-.127 


34.5 

-.172 

-.190 

-.206 

-.227 


-.180 

-.160 

-.146 

-.130 


61.0 

-.185 

-.200 

-.215 

-.22? 


-.172 

- # I59 

-.149 



44.5 

-.170 

-.187 

-.19* 

-.203 


-.162 

-a 172 

-.145 



5i.e 

-.150 

-.160 

-.162 

-.170 


-.155 

-.142 

-.136 

-.130 


59.5 

-.080 

-.078 

-.098 

-.100 


-.097 

-.098 

-.090 

-.069 


71.0 

-.022 

-.025 

-.070 

-.070 


-.012 

-.017 

-.008 

-.028 


79.0 

.025 

.031 

.027 

.021 


.034 

.070 

.021 

.Oil 


91.0 

.060 

.085 

.081 

.075 


.092 

.089 

.079 

.068 


BSggaa 
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TABLE VIII.- PRESSURE CCEFFICIEHT6 AT SEVEH SEMSPAN STATIONS or THE VINO. 0.83; R , 000,000. 

U> «!„, 0°, 1°. 2°, 3°. 
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TABLE VIII.- CONCLUDED, 


(b)*a u , 4°, 6°, 8°, 10° - Concluded. 


Seal- 

span 

sta. 

Percent 

chord 

UPPER SURFACE 


LOWER SURFACE 

Angle of attack 

Angle of attack 

6° 

8° 

10° 

12° 

6° 

8° 

10° 

12° 

0.707 b/2 

0 

1.5 

5.5 

6.5 
11.0 

14.5 
21.0 

24.5 
3i.° 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 

-0.334 

-1.249 

-I.205 

-1.200 

-1.003 

-.901 

-.700 

-.611 

-.481 

-.439 

-.346 

-.289 

-.211 

-.110 

-.038 

.046 

-0.601 

-1.150 

-I.I63 

-1.120 

-1.128 

:l:SU 

-1.021 

-.963 

-.91s 

-.807 

::ES 

-.490 

-.249 

-.167 

-.011 

-0.818 

-.983 

-.990 

-.952 

-.947 

-.891 

-.880 

-.832 

-.820 

-.781 

-.766 

-.731 

-.711 

-.655 

-.597 

-.532 

-.£§5 

-0.907 

-.825 

-.820 

-.798 

-.797 

-.773 

-.765 

-.749 

-.739 

-.717 

-.704 

-.681 

-.670 

-.630 

-.607 

-.567 

-.524 


0.431 

.285 

.260 

XU 

.090 

.070 

.023 

.010 

-.021 

-.040 

-.060 

-.070 

-.035 

-.001 

.050 

o7455 

:|ls 

.243 

.213 

.150 

.122 

.078 

.058 

.021 

.001 

-.027 

-.051 

-.028 

-.007 

.032 

07458 

.398 

.376 

.297 

.260 

.198 

.160 

.11? 

.094 

.052 

.028 

-.00? 

-.045 

-.048 

-.058 

-.083 

0.448 

.424 

.403 

■33° 

.223 

xi 

.112 

.067 

.038 

-.007 

-.063 

-.192 

-.136 

-.208 

O.83I b/2 

0 

1.5 

5.5 

6.5 

11.0 

14.5 

21.0 

24.5 
31.0 

34.5 

41.0 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 

-0.159 

-l.lio 

-1.117 

-1.0S7 

-1.013 

-.960 

-.815 

-.743 

-.570 

-.506 

-M 

-.240 

-.165 

-.079 

-.021 

.049 

-0.345 

-.810 

-.810 

-.785 

-.776 

-.743 

-.722 

-.689 

-.670 

$ 

-579 

--Ml 

-.430 

-.768 

-.£77 

-0.485 

-.675 

-.680 

-.660 

-.659 

-.635 

-.622 

-.594 

-.581 

-.557 

::P? 

-.520 

-.487 

-.475 

-.445 

-.418 

-0. 6l4 
-653 
-.650 
-.634 
-.63^ 
-.609 
-.600 
-.580 
-.569 
-.548 
-.545 
-.525 

-iffl 

-.488 

-.467 

-.446 


0.424 
.267 
. 757 
.169 

.072 

.051 

-.002 

-.029 

-.062 

-.081 

-.092 

-.095 

-.042 

0 

.049 

0.446 

.325 

.315 

.230 

.125 

.093 

.040 

.008 

-.027 

-.060 

-.074 

-.090 

-.110 

-.040 

-.048 

o7l*4? 

.278 

.170 

.140 

.080 

.043 

-.003 

-.108 

-.110 

-.125 

-.172 

0.430 

.390 

.380 

.301 

Tie? 

.154 

.090 

.050 

-.004 

-.044 

zXU 

-.170 

-.187 

-.235 

0.924 b/2 

0 

1.5 

5.5 

6.5 

11.0 

14.5 

21.0 

24.5 

31.0 

34.5 

41.0 

44.5 

51.0 

59.5 
71.0 

79.5 
91.0 

-0,601 

-.854 

-.843 

-.801 

-.778 

-.720 

-.695 

-.628 

-.571 

-.504 

-.425 

-.380 

-.308 

-.250 

-.156 

-.150 

-.077 

-O.693 

-.6^5 

-.625 

-.613 

-.580 

-.564 

-.530 

-.§05 

-.472 

-.453 

-.418 

-.406 

-.355 

-.338 

-.305 

-.303 

-0.670 

-.549 

-.550 

-.530 

-.527 

:: P! 

::!S 

-.440 

-.430 

-.404 

-.4oo 

::pi 

-.317 

-.330 

-0.616 

-.528 

-.£23 

-.511 

-.506 

-.487 

-.481 

-.462 

-.459 

-.435 

-.430 

-.410 

-.410 

-.379 

-.382 

-.362 

-.365 


0.402 

.136 

.of 2 
-.013 
-.062 
-.090 
-.107 
-.120 
-.128 
-.122 
-.085 
-.040 
-.00? 

.030 

0.419 

.310 

.295 

.192 

.128 

.040 

-.018 

-.055 

-.085 

-.105 

-.121 

-.125 

-.110 

-.084 

-.080 

.099 

.420 

.339 

.722 

.§28 

.162 

.073 

.013 

-.033 

::SS 

::iS 

-xi 

-.144 

-.168 

.402 

.348 

:ll\ 

.175 

.085 

.017 

-.039 

-.086 

-125 

-.154 

-.171 

-.190 

-.191 

-.198 

-.221 
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TABLE IX.- CONTINUED, 


(a) a u , 0°, 1°, 2°, 3° - Concluded. 
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TABLE IX._ CONTINUED. 


Cb) a*. 6°, 8°, 10°. 
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TABLE IX.- CONTINUED. 


(b) a u , 4°, 6°, 8°, 10° - Concluded. 
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TABLE IX.- OCHTimJED. 


(c) Ou, 12°, 16°, SO 0 , 24°, 


Seai- 

Bpan 

sta. 

Percent 

ohorfl 

UPPER SURFACE 


LOUER SURFACE 

An^le 0 f attack 

Angle of attack 

12° 

16° 

20° 

24° 

12° 

16° 

20° 

24° 

0,0 86 b/2 

0 

|.5 

l4ls 

21.0 

24.5 

i^*5 

41.0 

44.5 

51.0 

II 

91.0 

-0.014 

jig 

i 

-.660 





°-a 

.446 

!els 

.190 

.151 

7094 

.072 

:SS 

.025 




0.195 b/2 

0 

1.5 

1.1 

11.0 

14.5 

21.0 

24.5 

1; 

44.5 

51.0 
??1 
H:8 

-0.408 

-1.10s 

:i:Ho 5 

-1.169 

—1.062 

SB 

-.696 

-.725 

-.725 

-.700 

-.410 
— 227 
-.116 





0?536 

IS 

.272 

:g 

!l02 

.067 

.043 

.023 

.025 

.011 




O.3S2 b/2 

0 

1.5 
s-s 

11I 

14.5 
21.0 

24.5 

31.0 

34.5 

41.0 

44.5 

51.0 
59-5 
71.0 

79.5 
91.0 

AH 

si 

-3.232 

-1.245 

-1.253 

-1.201 

-1.180 

-1.076 

-1.013 

-.863 

::IS 

-.180 

-.178 





oTpos 

.£gs 

1210 

.160 

.131 

.100 

.076 

.040 

.015 

0 

-.002 

-.009 




0.555 b/2 

0 

1.5 

M 

14.5 

21.0 

24.5 

31.0 

4lIo 

44.5 

51.0 
59-5 
71.0 

79.5 
91.0 

:2:Ig 

-1.106 

-1.080 

-1.061 

-1.051 

-1.040 

-2.010 

-.990 

-.949 

-.906 

—.864 

: -7|5 

-.060 

-.561 





<1469 

.421 

* 

.231 

• 29 ° 

.149 

.122 

.064 

.064 

.029 

-.015 

-.118 
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table x.- pressure coefficients at sever sehispak statiohb or the vma. Kg, o.M; r, ^,000,000. 

(a) a u , o°, i°, e°, 3°. 
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TABLE X._ CONTINUED, 


(a } Oy, 0°, 1°, 2°, 3° - Concluded. 


Semi- 

span 

sta. 

Percent 

chord 

UPPER SURFACE 


LOWER SURFACE 

Angle of attack 

Angle of attack 

0° 

1° 

2° 

3° 

CP 

1° 

2° 

f 


0 

0.427 

0.407 

0.313 

0.171 


_ — 

_ _ 

_ _ 

_ — 


1.5 

-.060 

-.263 

-.541. 

-.866 


-0.072 

0.090 

0.210 

0.296 


5.5 

-.120 

-.2S5 

-.430 

-.607 


-.160 

-.049 

.037 

.113 


6.5 

-.179 

-.291 

-.436 

-5*3 


-.170 

-.067 

.017 

.096 


11.0 

-.173 

-.250 

— # 

-.450 


-.200 

-.113 

-.041 

.019 


14.5 

-.195 

-.269 


-.452 


-.205 

-.126 

-.060 

-.004 


21.0 

-.212 

-.270 

-.346 

-.3*7 


-.214 

-.148 

-.093 

-.047 


24.5 

-.215 

-.268 

-.340 

-.39* 


-.220 

-.158 

-.306 

-.062 

0.707 b/2 

3i.o 

-.223 

-.269 

-.327 

-3*6 


-.225 

-.173 

-.126 

-.08? 


34.5 

-.225 

-.268 

-.317 

-.376 


-.225 

-.176 

-.128 

-.096 


&1.0 

-.239 

-.273 

-.306 

-.350 


-.222 

-.180 

-.140 

-.115 


44.5 

-.235 

-.265 

-.293 

-325 


-.222 

-.186 

-.152 

-.128 


5i.o 

-.209 

-.233 

-.253 

-.272 


-.214 

-.187 

-.157 

-.139 


59 . 5 

-.ISO 

-.193 

-.195 

-195 


-.ISO 

-.157 

-133 

-.126 


n.o 

-.067 

-."72 

-.090 

-.088 


-.056 

-.061 

-.060 

-.058 


79.5 

-.002 

-.006 

-.020 

-.012 


0 

.001 

-.001 

-.008 


91.0 

.075 

.075 

.069 

.070 


.080 

.079 

.073 

.060 


0 

0.411 

0.44S 

0.3^9 

0.282 


_ 

_ _ 


_ _ 


1.5 

-.070 

-.280 

-.577 

-.909 


-0.078 

0.091 

0.221 

O.307 


5.5 

-.171 

-.299 

-.450 

-.690 


-.170 

-.061 

mEixm 

. 110 


6.5 

-.173 

-.290 

-.435 

-.611 


-.171 

-.064 

w&M 

.102 


11.0 

-.179 

-.26 6 

-.371 

-.454 


-.191 

-.109 

-.032 

.029 


14.5 

-.190 

-.270 

-.368 

-.469 


— — 

- - 

— - 

- - 


21.0 

-.213 

-.271 

-.333 

-.41? 


-.212 

-.151 

-.091 

-.047 


24.5 

-.220 

-.275 

-.330 

-.393 


-.217 

-.161 

-.109 

-.058 

O.SJl b/2 

31.0 

-.224 

-.266 

-.300 

-.350 


-.230 

-.186 

-.140 

-.101 


34.5 

-.233 

-.269 

-.299 



-.23* 

-.199 

-.157 

-.125 


41.0 

-.257 

-.260 

-.269 

- . 1^7 


-.229 

-.200 

-.165 

-.145 


44.5 

-.221 

-.240 

-.240 

-.250 


-.214 

-.194 

-.170 

-.156 


51.0 

-.198 

-.217 

-.210 

-.214 


-.190 

-.170 

-.151 

-.141 


59.5 

-.144 

-.122 

«• . I33 

-.132 


-.150 

-.135 

-.120 

-.118 


71.0 

-.040 

-.043 


-.053 


-.029 

-.032 

-.040 

-.044 


79.5 

.020 

.020 

.015 

.017 


.032 

.030 

.025 

.012 


91.0 

.096 

.095 

.094 

.092 


.101 

.099 

.090 

.081 


0 

0.436 

O.35S 

0.185 

-0.028 


- - 

- — 

_ _ 

- - 


1.5 

-.011 

-.232 

-.550 

-.959 


-0.099 

0.071 

0.207 

0.292 


5.5 

-.IS 8 

-.311 

-.474 

-719 


-.177 

-.063 

.038 

.110 


6.5 

-.201 

-.319 

-.465 

-697 


-.182 

-.071 

.029 

.099 


11.0 

-.210 

-.283 

-.398 

-.470 


-.210 

-.129 

-.051 

.009 


14.5 

-.243 

-.314 

-.396 

-.474 


-.240 

-.169 

-.101 

-.050 


21.0 

-.244 

-.281 

-339 

-.363 


-.254 

-.205 

-.160 

-.122 


24.5 

-.222 

-.248 

222 

-.246 


-.230 

-.200 

-.175 

-.155 

0.924 b/2 

3l.o 

-.201 

-.220 

-.232 

-.250 


-.210 

-.187 

-.167 

-.155 


34.5 

-.isa 

-.199 

-.212 

-.230 


-.190 

-.174 

-.160 

-.150 


41.0 

-.194 

-.205 

-.225 

-.234 


-.184 

-.169 

-.159 

-.152 


44.5 

-.182 

-.189 

-.196 

-.209 


-.170 

-.159 

-.150 

-.149 


51.0 

-.1 55 

-.147 

-.160 

-.168 


-.159 

-.145 

-.137 

-.139 


59.5 

~.0b0 

-.079 

-.087 

-.093 


-.065 

-.092 

-.091 

-.086 


71.0 

-.on 

-.010 

-.012 

-.019 


.001 

.008 

0 

-.019 


79.5 

.042 

.049 

.047 

.039 


.053 

.049 

.039 

.022 


91.0 

.105 

.108 

.101 

.091 


.116 

.110 

.096 

.082 
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NACA RM A51G31 


TABLE X.- CONTINUED. 

(b) o^, 4°, 6°, 8°, 10° - Concluded. 


Seal- 

span 

sta. 

Percent 

chord 

UPPER SURFACE 


LOWER SURFACE 

Angle of attack. 

Angle of attack 

4° 

6° 

8° 

10° 

4° 

6° 

8° 

10° 

O.707 b/2 

0 

1.5 

5.5 

6.5 

11.0 

14.5 

21.0 

24.5 

3.1.0 

34.5 

41.0 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 

0.029 

-1.1*7 

-1.001 

i;fe! 

-.412 

-.414 

-.3*1 

-.*194 

-.087 

-.014 

.068 

-0.215 

-1.414 

-1.309 

-1.317 

-1.280 

-1.213 

-.669 

—583 

-.305 

-.261 

-.229 

-.188 

-.090 

-.020 

.058 

-0.450 

-ll444 

-1.384 

-1.246 

-1.186 

-1.134 

-1.065 

-978 

-.90S 

-.818 

■-M 

-.198 

-.020 

-0.660 

-1.013 

-1.015 

-1.003 

-1.010 

-.991 

-.894 

-.847 

-.805 

-.761 

-.720 

-.653 

-.580 

-.520 

-433 


0T352 

:iU 

.071 

.045 

-.003 

-.026 

-.0|2 

y.oa 

-.101 
-.118 
-.112 
-.060 
-.012 
• 053 

0.421 

:SS 

.161 

.132 

.073 

.053 

.013 

-.002 

-.034 

-.052 

-.072 

-.O83 

-.045 

-.009 

.047 

0.446 

I22I 

.192 

.062 

.044 

.006 

-.016 

-.044 

-.068 

-.050 

-.028 

.013 

07450 

.372 

.350 

.271 

.236 

.170 

.144 

.095 

.072 

.029 

.002 

—035 

-.078 

-.084 

-.100 

-.135 

O.83I b/2 

0 

1.5 

5.5 

6.5 
11.0 

14.5 

21.0 

24.5 
3J.o 
3*-5 

41.0 

44.5 

51.0 

59.5 

71.0 

79.5 
91.0 

O.155 

-1.217 

-1.062 

-I.060 

::8§ 

-.465 

-.447 

1 1 276 
-.246 
-.212 

::Sg 

.on 

.083 

-0.081 

-1.420 

-1.374 

-1.371 

-1.281 

-1.260 

-1.118 

-.769 

-.203 

-.236 

-.262 

-.240 

-.218 

-.133 

-.052 

.010 

.074 

-0.294 

::ip 

-.961 

-.958 

-.928 

-.887 

-.821 

-.770 

::IS 

-.617 

::S 

-.404 

::8? 

-0.461 

-.787 

-.130 

-.788 

-789 

-.762 

-.745 

-.665 

-.657 

-.630 

-.616 

-.571 

::8i 

-.440 


°:?1? 

.158 

.079 

-.003 

-.027 

-.069 

-.096 

-.123 

-.141 

-.132 

::SI 

.009 

.070 

0.411 

:S8 

.158 

.065 

.045 

-.010 

-.041 

-.077 

-.102 

-.109 

-.105 

-.049 

0 

.060 

0.431 

.312 

.302 

.218 

.116 

.090 

.032 

-.001 

-.043 

-.075 

-.094 

-.115 

-.075 

-.049 

-.043 

0.431 

.349 

.338 

• 253 

.148 

.120 

.051 

•C17 

-.031 

-.071 

-.103 

-.160 

-.3.95 


0 

-0.227 

-O.55O 

-0.761 

-0.752 



- - 

- - 

- - 


1.5 

-1.151 

-1.311 

-743 

-.622 


°.34l 

0.390 

0.4o8 

0.405 


5.5 

-1.011 

-1.234 

-.75° 

-.632 


. 166 

.247 

.297 



0. 5 

-1.020 

-1.199 

-.739 

-.612 


.155 

.232 

.283 

.310 


11.0 

-.650 

-si .020 

-.730 

-.602 


.057 

• Hi 

.181 

.212 


14.5 

-.533 

-.924 

-.689 

-.569 


-.004 

.068 

.119 

.149 


21.6 


-.795 

-.671 

-.561 


-.090 

-.023 

.025 

.050 


24.5 

-.260 

-.710 

-.627 

-.533 


-.140 

-.088 

-.040 

-.018 

0.924 b/2 

31.0 

-.247 

-.593 

-.607 

-.531 


-.148 

-.120 

-.073 

-.069 


34.5 

-.232 

-.533 

-.571 

-.508 


-.144 


-.120 

*•1 IS 


41.0 

-.240 

-.402 

-.544 

-.508 


-.149 

-.140 

-.139 

-!50 


44.5 

-.220 

-.362 

-.510 

-.480 


-.147 

-.142 

-.152 

-.174 


51.0 

-.179 

-.2*0 

-.483 

-.481 


-.136 

-.131 

-.149 

-.187 


59.5 

-.iio 

-.263 

-.429 

-.428 


-.082 

-.085 

-.122 

-.181 


71.0 

-.036 

-.100 

-.387 

-.425 


-.028 

-.032 

-.090 

-.17* 


79.5 

.009 

-.114 

-.352 

-.390 


.012 

.co4 

-.070 

-.178 


91.0 

.061 

-.036 

-.T2P 

-391 


.070 

.055 

-.092 

-.199 
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TABLE X._ CONTINUED, 


(o) ay, 12°, 16 °, 20°, 24-° , 




BB 

Percent 

chord 

UPPER SORT ACE 


LOVER SURFACE 

Angle of attack. 

Angle of attack 

12° 

16° 

20° 

24° 

12° 

16° 

20° 

24° 

0.086 b/2 

0 

1.5 

1:1 

11.0 

14.5 
21.0 

24.5 

31.0 

34.5 

41.0 

44.5 

51.0 

59-5 

71.0 

79.5 

91.0 

0.032 

-1.306 

-.668 

-.5S0 

-.499 

-.523 

-.506 

-.506 

-.648 

-.670 

—718 

i-M 





0~6l9 

.481 

.445 

.185 

.148 

.090 

.C63 

.040 

.032 

.005 




0.195 b/2 

0 

1.5 

1:1 

11.0 

14.5 
21.0 
2*. 5 

3J-0 

8* 

44.5 
51.0 

59.5 

71.0 

79.5 

91.0 

-0.345 

-1.237 

-1.223 

-1.191 

-1.100 

-1.020 

-.674 

-.610 

—704 

-.ISO 

-.709 

-.723 

-.288 

-.130 





0.547 

.479 

.447 

• 3?o 
.320 
.266 
.232 

:ifl 

:og 

.060 

.035 

.020 

.009 

-.009 




0.382 b/2 

0 

1.5 

1:1 

11.0 

14.5 
21.0 

24.5 
3J.° 

34.5 

41.0 
44.9 

51.0 

59.5 

71.0 

79.5 
9l.o 

-0.628 
-1.268 
-1.209 
-1.281 
-1.203 
-1.220 
-1.170 
-1.165 
-1.121 
-1.093 
-I.O25 
— 990 
-.890 
-.765 

::!?§ 

-.242 





0.511 

.429 

.298 

.239 

.128 

.094 

.069 

.030 

.005 

-.014 

-.01? 

-.032 




0.555 V 2 

0 

1.5 

5.5 

6.5 
11.0 

14.5 
21.0 

24.5 
3J.O 

as 

44.5 

51.0 

59.5 

fi.o 

79-5 

91.0 

-0.660 

-1.118 

-1.117 

-I.090 

-1.097 

-1.078 

-1.060 

-I.O34 

-1.010 

-.980 

::l|i 

-.853 

::I 

-.586 





0.481 

.412 

'll 
1 220 
.190 
.134 
.110 
.071 
.049 
.010 

-. 01 % 

-.141 
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TABLE XI.- PRESSURE COEFFICIENTS SEVER SEXXSPAK STATIONS OF THE NINO. K Q , 0.90; R, 4-, COO, 000. 


II ,0 ,0 _o ,o 

(a) c^, ^ 1 * 2 , 3 • 




UPPER SURFACE 


LOVER SURFACE 

Seal- 


Angle of attack 


Angle of attack 

epan 

Percent 










eta. 

chord 

0° 

i° 

2° 

3° 


0° 

i° 

2° 

3° 


0 

0.565 

0.565 

0.559 

0.537 


__ _ 

_ _ 

— — 



1.5 

. .120 

.036 

-.og 

-.156 


0.082 

0.150 

0.222 

0.278 


5.5 

.034 

-.017 


-.Ul 


.028 

.069 

.US 

:1S 



.007 

-.041 

-.081 

-.134 


-.004 

.036 

.086 


11.0 

-.019 

-.060 

-.094 

-.159 


-.022 

.010 

.052 

.086 


14.5 

-.0I9 

-.089 

-.121 

-.163 



-.011 


.059 


21.0 


-.100 

-.130 

-.169 


-.037 

-.o&d 

.032 


2*. 5 

-.087 

-.124 

::35 

-.189 


-.089 

-.021 

.007 

0.086 h/Z 

31.0 

-.101 

-.136 

-.197 



-.089 

-.050 

-.021 

34.5 

-,l4o 

-.176 

-.202 

-.240 


-.118 

-.077 

-.050 


41.0 

44.5 

-.179 

-.212 

-.257 

-.279 


-.172 

-.146 

-.105 

-.080 


-.209 

-.249 

-.2 £9 

::i|l 



- - 


_ — 


5l.o 

-.219 

-.269 

-.292 


-.215 

-.189 

-.150 

-.125 


m 

-.220 

-.271 

-.297 

-.3*1 


-.240 

-.221 

-.179 

-.157 


-.195 

-.229 

-.249 

-.294 


-.210 

-.190 

-.150 

-.132 


79.5 

-.111 

-.140 

-.i5i 

-.171 


-.121. 

-.109 

-.080 

-.07c 


91.0 

-.030 

-.045 

-.049 

-.060 


-.030 

-.030 

-.019 

-.016 


0 

0.488 

.055 

0.477 

-.056 

!:8| 

0.394 

-.315 


oToio- 

oTl85 

0T27O 

0^337 



-.031 

-.095 

-.154 

-.230 

-.245 


-.032 

.023 

.084 

.136 

.100 


1.5 

-.055 

-.118 

-.176 


-.0§6 

-.007 

.051 


11.0 

— 077 

-.127 


—223 



-.037 

.010 

.051 


14.5 

-.101 

-.150 

-.240 


-.069 

-.019 

.017 


21.0 

-.126 

-.170 

-.207 

-.251 


-.124 

-.092 

-.051 

-.018 


24.5 

-.147 

-.190 

-.225 

-.273 


-.147 

-.117 

-.075 

-.039 

0.195 *>/2 

31.0 

-.167 

-.205 

-.239 

-.£82 


-.180 

-.150 

-.108 

-.075 

34.5 

-.194 

-.240 

-.270 

-M 


-.204 

-.176 

-.134 

::S 


41.0 

-.234 

-.280 

-.311 


-.227 

-.203 

-.155 


44.5 

::i 8 

— .302 

-.337 

-.390 


-.240 

::Iil 

-.170 

-.140 


51.0 

— « 296 

-.330 

-.391 


-.2*1 

-.198 

-.172 


59.5 

7i.o 

-.224 

-.1*50 

-.26? 

-.215 


-.361 

-.246 


-.240 

-.185 

-.214 

-.151 


-.162 

-.111 


79.5 

-.070 

-.090 

-.097 

-.111 


-.070 

-.073 

-.062 

-.053 


9i.o 

.010 

0 

0 

-.009 


.011 

.006 

.012 

.013 


0 

o.44o 

0.422 

0.375 

0.289 


_ _ 

_ _ 

_ _ 

_ _ 


1.5 

-.018 

-.153 


-.525 


-0.052 

0.054 

0.147 

0.220 


5.5 

-.109 


-.381 


-.119 

-.043 

.029 

.006 

:SS 


5.5 

-.131 

-.2lJ 

-.287 

-.379 


-.132 

-.065 


11.0 

-.153 

-.221 

-.230 

-.349 


-.155 

-.098 

-.037 

.008 


14.5 

-.170 

-.234 

-.295 

-.362 


-.176 

-.124 

-.0S7 

-.022 


21.0 

-HI 

-.253 

-.291 

-.357 


-.200 


-.101 

-.062 


24.5 

-.275 

-.322 

-.377 


-.210 

-.119 

-.079 

0.382 b/2 


-.229 

-.232 

-.287 

-.287 

-k 

— a^l 


-.243 


z:l?o 

-.111 

-.134 


41.0 

-.262 

-.317 

-.360 



— ,25 { 

-.220 

-.167 

-.141 


S:3 

z'M 

-.318 

—.29° 

-.557 

-.330 

-.441 

-,4oo 


:-lff 

—223 

-.234 

1 1 
• ■ 

S3 

\O\0 



59.5 

-.215 

-253 

-.287 

-.270 

-.166 


-.215 

-.180 

-.149 



7l.o 

-.103 

-.118 



-.Q97 

-.103 

-.088 


79-5 

-.040 

*38 

-.074 


-•033 

-.032 

-.020 

-.020 


9i.o 

.043 

.033 

.025 


-.047 

.047 

.055 

.049 


0 

1.5 

0.433 

0.425 

-.230 

?:§ 

0.279 

-.687 


-0.084 

0.04l 

o7l53 

0^240 


5.5 

—.14^ 

—.256 

-.495 


-.140 

-.058 

.036 

.095 


8.5 

11.0 

-1 178 

I' IS 


::S2 


-.I6O 

—19* 

-.080 

-.122 

.005 

-.050 

.070 

.005 


14.5 

-.195 

-.275 

-.346 

-.417 


-.203 

-.140 

-.070 

-.020 


21.0 

-.220 

-.289 

-.354 

::SI1 


-.220 

-.167 

-.107 

-.060 


24.5 

-.222 

-.291 



—231 

-.180 

-.123 

-.076 

0.555 V2 

31.0 

-.228 

-.289 

-.440 


-.246 

-.202 

—.1*5 

-.109 

34.5 

-.232 

-.285 


-.425 



-.210 

-.152 

-.120 


41.0 

I’M 

-.304 

-.415 


-.210 

-.157 

-.132 


44.5 

-.295 

-.335 

— 35* 


— 237 

-.203 

-.15* 

— 135 


51.0 

-.227 

-.270 

-.307 

-.JO? 


-.222 

-.195 

-.15a 

-.137 


59.5 

-.188 

-.218 

-.186 

— 224 


-.193 

-.159 

-.1-37 

-.124 


71.0 

-.084 

-.102 

-.118 

— 125 


-.075 

-.082 

-.067 

-.061 


m 

-.020 

.064 

-.031 

.055 

'.ol? 

-.037 

.056 


-.015 

.065 

-.017 

.060 

-.005 

.070 

-.010 

.056 
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TABU! XI.- CONTINUED. 

(a) ay, 0°, 1°, 2°, 3° - Concluded. 
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TABLE XI.- COHTINUED. 


(b) ^ t°, 10° 




m 
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TABLE XI.- CCHTIHUED. 


Cc) a u , 12°, 16 °, 20°, 2*°. 


Sflsl- 

*F*n 

itt. 

Percent 

chord 

OFFER SURFACE 


LOVER SURFACE 

Angle of at tael 

Angle of attack 

12° 

16° 

20° 

24° 

12° 

16° 

20° 

24° 

0.086 6/2 

0 

1.5 
*•5 

6.5 
11.0 

14.5 

21.6 

24.5 
31.° 
r - 5 

41.0 
ua.5 

51.0 

59.5 

71.0 

79.5 

91.0 

O.076 

-1.2SS 

-.61? 

::%i 

-.481 
-.476 ■ 

-.523 

-.K6S 

::8S 

-.392 





0.121 

.484 

.446 

.380 

.261 

.210 

.184 

.147 

.080 

A 

-.024 




0.195 V2 

0 

1.5 

5-5 

6.5 
11.0 

14.5 

21.6 

24.5 

Jl.O 

34.5 

41.0 

44. 5 

51.0 

59.5 
71.0 

79.5 
91.0 

-0.287 

-1.193 

-l!l40 

-.640 

::I 

-.694 

-.705 

-.243 





.439 

.369 

:1H 

:S 

.149 

.in 

.090 

.050 

.023 

0 

-.017 

-.055 




0.?82 b/2 

0 

1.5 

5.5 

6.5 
11.0 

21.6 

ii:8 

S:8 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 

a® 

-1.173 

-i:3o 

-1.139 

-1.117 

-1.100 

-1.088 

-1.054 

-1.013 

-.980 

iris? 

-.253 





o7 til 

;.p 

'.233 

.200 

.145 

.115 

.080 

.050 

.012 

-.020 

-.044 

-.050 

-.062 




0.555 V2 

0 

1.5 

1:1 

11.0 

14.5 
21.0 

24.5 

31.0 

34.5 

61.0 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 

-0.590 

-1.254 

-1.256 

-1.226 

-1.226 

-1.200 

-1.181 

-1.157 

-1.140 

-1.115 

-1.090 

-1.058 

-1.022 

-.923 

-m 




_ 

0?480 

.406 

•384 

.210 

.175 

.119 

.092 

.051 

.027 

-.015 

-,060 

-.077 

-.098 

-.15a 
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TABLE XI.- CONCLUDED. 


(o) ay, 12°, 16°, 20°, 24-° - Concluded. 


Semi- 

span 

sta. 

Percent 

chord 

UPPER SURFACE 


LOWER SURFACE 

Angle of attaok 

Angle of attack 

12° 

16° 

20° 

24° 

12° 

l6° 

20° 

24° 

0.707 b/2 

0 

1.5 

5.5 

6.5 

11.0 

14.5 

21.0 

24.5 

31.6 

8:8 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 

- 0.749 

-1.075 

-1.077 

-1.056 

-I.O56 

-1.035 

-I.023 

-.999 

-.980 

-.953 

-.927 

::S 8 

-.£12 

-.765 

:: 2 U 





o 7436 

.386 

.366 

.288 

.250 

.183 

.149 

lois 

-.014 

-.05S 

-.120 

-.160 

-.213 

-.293 




0.831 b/2 

0 

1.5 

1:1 

11.0 

14.5 

21.0 

24.5 

31.0 

34.5 

41.0 

44.5 

51. Q 

59.5 

71.0 

79.5 

91.0 

-0.593 

-.902 

-.900 

-.901 

-.899 

-.881 

-.875 

::I8 

-.820 

-.812 

-.790 

-Ml 

::8? 

-.630 





0.409 

: 3 B 

.262 

7l48 

.003 

-.057 

-.107 

::!g 

-.292 

-.325 

-.381 




0.924 b/2 

0 

1.5 

5.5 

6.5 
11.0 

14.5 

21.0 

p 

8:8 

44.5 

51.0 

59.5 

71.0 

III 

-0.902 

::?S8 

-742 

-.742 

-.120 

-.718 

-.697 

-.695 

-.670 

-.665 

-.622 

-.610 





o 7375 

.326 

.306 

.212 

.148 

.040 

-.040 

-.108 

-.ISO 

-.232 

-.286 

-.318 

-558 

-.360 

-.367 

-.390 
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k 


TABLE XII— PRESSURE COEFFICIENTS AT SEVEN SEKISPAX STATIONS Or THE WIHtt. 1^, 0.93; E, 4,000,000. 


(a) 


1 °, 2 °. 5 ° 



TABLE XII.- CONTINUED. 


(a) a u , 0°, 1°, 2°, 3° - Concluded. 
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TABLE XII.- CONTHTOED. 


£b) Ou, lv°, 6°, g°, 10°. 
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TABLE XXI.- CONCLUDED. 

<b) 4°, 6°, 8°, 10 0 - Coi 


Seml- 

apah 

eta. 

Peroent 

chord 

UPPER BURP ACE 

Angle of attaok 

4° 

<? 

rf 5 

■sai 

0.70? b /2 

0 

1.5 

B 

14.5 
21.0 

24.5 
31.0 

34.5 

41.0 

44.5 
5i.c 

59.5 

71.0 

79.5 

91.0 

es 

ESn: 

B \-M 

ffigP ;.i 

1 ."V • 

mm ny 

-0.114 

- 1.263 

-1.180 

-1.189 

-1.139 

- 1.102 

-.670 

-. 63 ° 

-Tfil? 

-.7?o 

-.773 

-.721 

-.182 

-.074 

-.033 

.0*3 

-O .311 

-1.390 

-1.358 

-1.360 

-1.295 

-1.273 

-1.208 

- 1.068 

-.823 

-.761 

-.693 

-.716 

::Ifl 

:: 51 g 
-.222 

-0.487 

-1.379 

- 1.360 

:i M 

±m 

-1.276 

-1.247 

- 1.221 

:!:!§ 

-1.030 

-.981 

::?S 

-.259 
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TABLE XIII.- BHE3SURE OOETTIOIEXTS AT SEVEN 8EMI8PAH STATIONS OT THE VIHO. K Q , 0.93; R . *,000,000. 
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TABLE XIII.- OOSTIHUED. 


<b) a a , 4°, 6°, 8°, 10°. 




UPPER SURFACE 


LOWER SURFACE 

Percent 

chord 

Angle of attaoh 

Angle of attach 

4° 

6° 

8° 

10° 


4° 

6° 

8° 

10° 

0.086 b/2 

0 

1-5 

i*J 

11.0 

3.4.5 
21.0 

8:1 

8:8 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 

0.528 

-.227 

-3! 

-.196 

::|i8 

-.344 

::k 

::§i 

o,45| 

-.220 

::lll 

-.251 

-.255 

-.205 

°:1K 

::§ 

-.315 

::g 

-.401 

-.442 

—4ft 

— 484 

— 2^0 



oT340 

.208 

.170 

.128 

.100 

:8K 

.010 

-.020 

-.051 

-.110 

-ill 

-.079 

-035 

°:SS 

.247 

.198 

.167 

.130 

.102 

.067 

—056 

-&? 

-Io§ 

°:|lo 

& 

.229 

:iS 

.118 

.087 

.057 

-.008 

-.040 

-.050 

—040 

-.051 


0.195 b/2 

0 

l.ji 

j:i 

44.5 

51.0 

??‘J 

79.5 

91.0 

“:?I 

—lies 

— 274- 

::|lo 

::8S 

-.421 

-.450 

-.427 

-.222 

-.052 

0.21c 

-.713 

::S°2 

-.341 

-.335 

-.330 

-.350 

:: i 

::& 2 

::Sl 

0.057 

-1.000 

-.600 

::EP 

-.419 

-.410 

-.411 

::P3 

::38 

— 588 
-235 



o74oo 
. 191 
.151 
.100 
.063 
.022 
-.001 
— o4i 
-.072 
-.100 
-.119 

-it? 

-.113 

-.070 

-.010 

o7479 

.280 

.238 

.176 

1 090 
.066 
.021 
-.012 

::88 

-.096 

-.101 

-.089 

-.068 

-.041 

o7530 

:3 

.248 

.201 

.151 

.128 

.078 

.043 

.010 

-.010 

-.046 

-.060 

-.064 

-.062 

-.073 


0.5«2 b/2 

0 

1.5 

a 
11.0 
lb-. 5 
21.0 

as 

as 

•A. 5 

51.0 

59*5 

71-0 

79.5 

91.0 

0.223 

-.682 

3K§ 

— 398 
-.380 

::k 

-.431 

-.494 

-.520 

z-M 

-’.066 

.033 

0.039 

-1.020 

-.720 

:fS 

-.490 

-.492 

-.506 

-.590 

::p? 

-.490 

-.201 

-.044 

-0.140 

-1.259 

-1.129 

"'" : l 

-i? 

::f8 

-k 
— 120 



0I282 

.140 

.113 

.058 

.020 

-.020 

-.040 

-.089 

-.112 

-125 

-.141 
-.161 
-.140 
-.092 
-.031 
■ 031 

0 ~ yf 6 
• 233 
.203 
.140 
.100 
.OCT 

— 048 
-.070 
-.090 
—116 
-.113 
-.092 

::§a° 6 - 

0.440 

.309 

.280 

.210 

.170 

.120 

.090 

.035 

.010 

-.020 

-.041 

-.076 

-.091 

-.096 

-.077 

-.058 


0.555 b/2 

0 

1.5 

5.5 

6.5 
11.0 

14.5 
21.0 

24.5 

31.0 

&8 

8:3 

79.5 

91.0 

0.216 

-.896 

-.579 

-.518 

-.<70 

-.488 

::3§ 

-SI 

-.595 

-.3S2 

-.105 

-.011 

.075 

0.031 

-1.169 
-1.069 
-1.033 
— g5 

:.'Ps 

-.592 

-.598 

-164-1 

-.716 

-.230 

-.097 

.005 

-0.147 

-1.213 
-1.210 
-.770 
— ni 

-715 

::fe 

-784 

-.376 

-.182 

-.099 



0.289 

;ill 

.049 

.016 

-.030 

-.051 

-.090 

-.no 

-.125 

-138 

::3? 
-.020 
, .04S 

iio6 

.130 

.093 

.035 

.0I3 

-.037 

-055 

-.080 

-.094 

-.114 

-.124 

-.082 

-.047 

.002 

0.430 
■ 303 

I161 

.102 

.070 

.027 

-.009 

— 041 
-.060 
-.090 

— 318 
-.100 
-.082 
-.061 
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TABLE XIII.- CONCLUDED. 

(b) ay, V 5 , 6°, 8°, 10° - Concluded. 
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TABLE XIV.- CONTINUED. 

(a) a^, 0°, 1°, 2°, 3° - Concluded. 
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TABLE XIT.- COKTINTJED. 


tb) ou, 4°, 6°, 8°, 10°. 


Semi- 
span 
at a.. 

Percent 

chord 

UPPER SURFACE 


LOVER SURFACE 

Angle of attack 

Angle of attack 

4° 


8° 

10° 

4° 

6° 

8° 

10° 

0.086 b/2 

0 

1.5 

5.5 

h 

14.5 
21.0 

24.5 
31.0 

34.5 

11.0 

44.5 

51.0 

59.5 

71.0 

79.5 
91.0 

0.53,6 

-.214 

-.124 

-.164 

-.171 

-.184 

-.186 

-.242 

-.269 

-.306 

-1341 

-.149 

0.462 

-.437 

-.212 

-.225 

-.201 

-.245 

-.246 

-.247 

-.248 

-I? 

-! 4.25 

-.230 




0.347 

.217 

.ISO 

.137 

.108 

.078 

-.on 

-.045 

-.105 
- 132 
-.129 
-.082 
-.042 

O.436 

.290 

Iin 

.070 

.oil 

.006 

::p5 

-io59 



0.195 b/2 

0 

1.5 

5.5 

6.5 

11.0 

14.5 

21.0 

24.5 
31.0 

ll.l 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 

0.364 

-.406 

-.262 

z:Ul 

-.251 

y.sts 
-.279 
— *306 

-.355 

-.393 

-.411 

-.083 

0.222 

-.698 

-.357 

-.388 

-.338 

-.326 

::l 

-.461 

-.472 

-.496 

-.510 

-.401 

-.183 




0.404 

.199 

:SP 

.069 

.031 

.006 

1:096 

-.113 

::5fi 

1:07! 

-.023 

0?481 

:§g 

.17a 

.068 

.022 

-.013 

-.046 

-.063 

-.102 

-.108 

-.099 

-.083 

-.070 



0.382 b/2 

0 

1.5 

1:1 

11.0 

14.5 

21.0 

£3 

3^.5 

41.0 

44.5 

51.0 

79.5 

91.0 

0.ll6 

-143* 

-.459 

-.360 

-:p9 

-.390 

-.412 

::55S 

::£? 

.019 

0.055 

-1.032 

-.711 

-.488 

-.482 

-.482 

::l 

-.568 

::i$ 




oT£85 

.145 

.118 

.061 

.025 

-.018 

-.036 

-.087 

-.112 

-.126 

-.144 

-.166 

::5E 

-.04-1 

a023 

0.376 

:lo 3 I 

.078 

.023 

-.028 

::§?! 

-.098 

-.128 

z -\ l \ 

-.07s 

-.038 



0.555 b/2 

0 

1.5 

1:1 

11.0 

14.5 

21.0 

24.5 
31.° 

34.5 

41.0 

44.5 

51.0 

Itt 

0.227 

-.882 

-.565 

":p5 

::S | 

=1 

::5Ij 

-:SS 

0.052 

-1.161 

-1.055 

-1.025 

-.720 

-531 

-579 

::SS 

-.684 

-.684 

-.722 

::8l 

-.047 




oTass 

.138 

.115 

,C4b 

.015 

::S8 

::?8 

-.137 

-.078 

-.029 

.042 

0T369 

.224 

.201 

.126 

.090 

-.043 

-.066 

-.094 

-.108 

z:\ll 

::Sg 

-.029 
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table xiv.- cohcltoed. 

(b> a*,, 4°, 6°, 6 °, 10° - Concluded. 
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TABLE XT.- PRESSURE COEFFICIEHTS AT SEVER SEKIBFAH STATIOHS OF THE VIHO. Hg, 0.95; R, M-,000,000. 


t.) <X U , 0°, 1°, 2°, 3 °. 
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TABLE XV.- CONTINUED. 

(a) Oy, 0°, 1°, 2°, 3° - Concluded. 
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TABLE XV.- OOSTIKtTED. 


to) a u , u. 0 , 6°, 8°, 10°. 
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TABLE XT.- CONCLUDED. 

(b) a u , U°, 6°, 8°, 10° - Concluded. 
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TABLE XVI.- PRESSURE COEFFICIENTS AT SEVER SEMISPAM STATIONS OF THE NIRO. K„, 0.96; R, fc.OOO.OOO. 


(a) 6°. 1°. 2°, 5° 
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TABLE XVI.- CONTINUED. 


(a) e^, 0°, 1°, 2°, 3° - Concluded. 


Semi- 

span 

eta. 


Percent 

chord 


UPPER SURFACE 


Angle of attack 


2 ° 


LOWER SURFACE 


Angle of attack 


0.707 b/2 


0 

1.5 

5.5 

6.5 

11.0 

14.5 

21.0 

24.5 

31.0 

34.5 

41.0 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 


0.413 

-.079 

-.195 

-.216 

-.216 

-.249 

-.2S3 

-.299 

-.335 

::38 

-.<86 

-.035 

.045 

.120 


0.400 

-.247 

-.301 

::S 

-.318 

-.384 

-.408 

-.462 

::S1 

.068 

.128 


0.351 

-.4-34 

-.409 

-.429 

-.372 

-*.4o7 

;:S 

-.455 

-.506 

-.542 

-.530 

-.500 

-.206 

.058 

.143 


0.271 

-.683 

-.524 


-.467 

-.463 

-.459 

-.468 

-.488 

-.548 

-.597 

:!l 

-.047 

.098 


-0.0S3 

-.186 

-.200 

-.237 

-.258 

-.288 

-311 

-.352 

-.384 

-.347 

-.174 

-.022 

.050 

.125 


0.046 

-.096 

-.ll r 

-.16 


-.234 

-.258 

-.298 

-.272 

-.217 

-.151 

-.088 

.026 

.120 


-.17 


0.240 

.062 

-:8S 

-.066 

-.no 

-.132 

::32 

-.208 

-.219 

-.226 

-.190 

-.142 

-.081 

.058 


O.83I b/2 


0.380 

-.I03 

-.224 

-.232 

-.244 

-.271 

-.301 

-.323 

-.328 

-.323 

-.318 

-.J°3 

-.270 

-.028 

.015 

.071- 

.141 


0.414 

-.281 


-.338 

-■.ii 

z:lU 

-.423 

-.428 

-.401 

-.344 

-.026 

.040 

.034 

.144 


O.397 

-Ms 

-.464 

-.467 

-.423 

::K? 

-.463 

-.54! 

-.294 

.022 

.110 

.162 


°:U 

-.604 

-.601 

-.529 

-.525 

-.503 

-.502 

-.522 

::IJ 

-,64o 

-.694 

-.260 

-.099 

.006 

.122 


0.125 

-.239 

-.238 

-.274 

■U — 

-.324 

::|ll 

::pl 

::SS 

.024 

.081 

.146 


o.i; 


III 


-.052 

-.114 

-Tl65 

-.165 

-.185 

-.186 

-.219 

-.254 

-.270 

-.258 
-.010 
.076 
.3 43 


0.229 

.035 

.028 

-.057 

::S5 

-.229 

-.265 

-.287 

-.329 

-.117 

.039 

.121 


0.924 b/2 


0 

1.5 

5.5 

11*0 

14.5 

21.0 

24.5 

31.0 

34.5 

41.0 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 


-.013 

.040 


0.351 

::SH 

:: lp 

-.380 

-.429 

-.467 

-.424 

-.378 

-.248 

-.122 

-.038 

.002 

.052 

.098 

.151 


a 


0.112 

::S! 

-.606 


-.620 

-.586 

-.560 

-.590 
-.616 
-.290 
-.081 
.020 
.071 
• 213 


.0.165 

-.261 

-.261 

-.292 

-.307 


. >9 
-.3*0 
-.327 
-.213 
-.115 
-.057 
-.013 
.049 
.101 
.159 


0.018 
-.122 
-.120 
-.168 
-.189 
-.24 2 
-.310 
-.315 

“•295 

-.267 

-.216 

-.101 

-.008 

.044 

.093 

.149 


O.13S 

-.022 

-.022 

-.089 

-.120 

-.191 

-.270 

-.310 

-.325 

-.329 

-.317 

-.283 

.020 

.052 

.090 

.143 
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TABLE XVI.- CCNTIUUED. 


(b) Ou, 4°, 


6 ° 


, 8 °, 10 °. 




UPPER SURFACE 


LOWER SURFACE 


Angle of attach 


Angle of attack 

chord 

4? 

<? 


10P 


4° 

«? 

8° 

10° 

0.086 b/2 

0 

1.5 

I: 

11.0 

14.5 
21.0 

24.5 

m 

■A. 5 
51.0 

59.5 

fi.o 

79.5 
9i.o 

0.554 

-.182 

-.097 

-.118 

-.116 

Hi 

-1220 

-.259 

=K 

::S! 





0.|60 

1151 

.122 

.089 

.063 

.031 

0 

-.034 

-To95 

=5R 

-.118 

-.096 




0.195 b/2 

0 

1.5 

|a 

14.5 
21.0 

24.5 
31.0 

44.5 

51.0 

59.5 

71.0 

79.5 

91.0 

0.388 

-.365 

-.234 

-.248 

-.217 

-.221 

-.230 

-.288 
— 3|6 





o7413 

.209 

.172 

.118 

.080 

,o4o 

=s? 

-.059 

=Sg 

-.ia 

=58 

=58 




0.382 b/2 

0 

1.5 

5.5 

nl6 

1-4.5 

21.0 

24.5 
31.0 

34.5 
S-i.o 

44.5 
51.0 

5Z:3 

32:2 

0.266 

::S 

-,i»6 

: :1S 

::38 

-.|p 

-*.483 

::l 





0.286 

.148 

.121 

.064 

.025 

-.019 

-.041 

-.098 

=5fi 

=5B 

-.212 

-.209 

-M 




0.555 b/2 

0 

1.5 

'1:1 

11.0 

14.5 
21.0 

24.5 
31.° 

34.5 

41.0 

44.5 

51.0 

52:8 

8:8 

-tsof 

=Bf 

-.442 

=88 

-•454 

-.454 

-.139 





0.274 

.127 

.103 

.031 

-.005 

-.057 

-.070 

-.123 

-.149 

-.186 

-.217 

=» 

=58 

-.102 
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TABLE XVI.- CONCLUDED. 

(b) ctu, 6 °, 8°, 10° - Concluded. 
























NACA EM A51G31 


8r 


TABLE XVII.- PRESSURE COEFFICIENTS AT SEVEN SEKTBPAK STATIONS OF THE WINS’. 1^, 0.25; R . 6,000,000. 

{«> Bu, 0°, 1°, 2°, 3°. 
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TABLE XVII.- CONTINUED. 


(a) ay, 0°, 


UPPER SURFACE 


Seal- 


Angle of attack 


span 

Percent 




eta. 

chord 

0° 

1° 

2° 


0 

1.5 

I'M 

0.349 

O.236 

-.484 


5.5 

-.14? 

-.2^0 

-.342 


6.5 

-.154 

-.229 

-.348 


11.0 

-.143 

-.212 

-.26? 


14.5 

-.154 

-.212 

-.274 


21.0 

-.166 

-.218 

-.257 


24.5 

-.171 

-.223 

-.269 

0.707 b/2 

31.0 

-.182 

-.218 

-.229 

34.5 

-.199 

-.218 

-.240 


41.0 

44.5 

z:l°i 

-.223 

-.178 

zM 


51.0 

-,14S 

-.161 

-.184 


59.5 

-.119 

-.132 

-.150 


71.0 

-.073 

-.078 

-.091 


79.5 

-.027 

-.028 

-.039 


91.0 

.033 

.033 

.027 


0 

0.355 

0.394 

0 -3 h l 


1.5 

-.086 

274 

-.4?6 


5.5 

-.154 

-.263 

-.348 


6.5 

-.154 

-.246 

-.291 


11.0 

-.354 

-.218 

-.274 


14.5 

-.166 

-.229 

-.274 


21.0 

-.388 

-.223 

-.274 


24.5 

-.194 

-.229 

-.269 

0.831 b/2 

31.0 

-.205 

-.229 

-.263 

34.5 

-.199 

-.218 

-.229 


41.0 

-.211 

-.223 

-.P63 


44.5 

-.160 

-.169 

-.390 


51.0 

-.151 

-.157 

-173 


59.5 

-.099 

-.111 

-.125 


71.0 

-.063 

-.16? 

-.078 


79.5 

-.015 

-.014 

-.023 


91.0 

.042 

.044 

.039 


<J 

l.jj 

m 

0.298 

-.229 

0.122 

-.456 



-.166 

-.269 

-.348 


1.5 

-. 1 66 

-.269 

-.342 


11.0 

-.171 

-.246 

-.291 


14.5 

-.205 

-.229 

-.286 


21.0 

-.205 

-.218 

-.246 


24.5 

-.177 

-.2X8 

-.240 

0.924 b/2 

31.0 

-.199 

-.212 

-.218 

34.5 

-.166 

-.206 

-.212 


41.0 

-.199 

-.218 

-.218 


44.5 

-.139 

-.145 

-.162 


51.0 

-.120 

-.3 2? 

-.143 


59.5 

-.079 

-.085 

::S8 


71.0 

-.039 

-.038 


79.5 

.003 

.008 

.001 


91.0 

.051 

.056 

.049 




NACA RM A51G31 


3° - Concluded. 


LOWER SURFACE 


Angle of attack 


2 ° 


0.022 


-0.062 

-.113 

-.121 

-.138 

-.138 

-.146 

-.151 
—if 
-.if 

-.1: 


-.120 

..o64 

-.017 

.04-3 


0.085 

-.024 

::§?! 

-.084 

-.300 

-.109 

-.122 

-.125 

-.126 

-.126 

-.125 

-.105 


-.012 

.048 


0.203 

.054 

-:88 

— 0^ 


-.066 

-.087 

-.092 

-.103 

-.104 

-.112 

-.097 

-.050 

-.009 

.046 


0.301 

.130 

.104 

.042 

.022 

-.009 

-.024 

-.052 

-. 0§1 

-.074 

-.079 

-.089 

-.077 

-.035 

0 

.051 


0.179 

-.689 

-.426 

-.426 

-.321 

-.321 

-.308 

-.286 

-.264 

-.264 

-.264 

-.207 

-.185 

-.130 

-.079 

-.021 

.044 


-O.061 

-.123 

-.121 

-.131 


O.OS5 

-.038 

-.040 

-.073 


0.082 

.037 

.032 

-.017 


-.143 

-.141 

-.150 

-.149 

-.148 

-.146 

-.135 

-.108 

-.051 

-.005 

.049 


-.107 

-.109 

-.123 

-.127 

-.129 

::il§ 

-.002 

.050 


-.066 

-.066 

-.090 

-.102 

-.106 

-.109 

-.104 

-.090 

-.041 

-.003 

.047 


0.299 

.110 

.104 

.041 


-.024 

-.030 

-.058 

-.069 

-.080 

-.087 

-.088 

-.076 

-.033 

.003 

.051 


■0.146 

-.706 


-.711 
-.342 
-.320 
-.266 
-.264 
-,25s 
-.224 
-.224 
-.173 
-.3 52 

-.098 

-.047 

-.003 

.048 


0.067 

-.039 

-.049 

-.085 

-.100 

-.115 

-.117 

-.122 

-.121 

-.123 

-.121 

-.119 

-.069 

-.028 

.008 

.060 


0.178 

.033 

.021 

-.035 

-.061 

-.087 

-.095 

-.104 

-.107 

-.113 

-.112 

-.112 

-.070 

":SE 

.054 


0.273 

.104 

.090 

.018 

-.016 

-.055 

-.067 

-.081 

-.081 

-.091 

-.093 

::§?? 

-.029 

0 

.051 
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TABLE XVII.- COBTDJUED. 


(D) 6°, 8°, 10 °. 





90 


NACA RM A51G31 


































RACA RM A51G31 


TABLE XVII.- COHTMUED, 


(c) 12°, l6°, £0°, 24° 



UPPER SURE ACE 


LOWER SURE ACE 


0.086 b/2 


0.195 b/2 


Percent 

chord. 

12° 

16° 

20° 

24° 


12° 

i£> 

0 

1.5 

5.5 

h 

-1.301 

-1.806 

-.730 

-724 

-534 

-2.917 

-2.748 

-1.071 

-1.014 

-73« 

=5:111 

-1.464 

-1.402 

-1.016 

-7.010 

-5.206 

-1.957 

-1.906 

-1-1*1 


■is 

•552 

0.444 

•545 

.528 

.472 


-5. 613 

51 

-1.071 

-.924 

-j& 

-.631 

-3*2 


-1.004 

-.920 

-.898 

-.887 


-5.380 

-4.764 

- 2.786 




A® 

-2.405 

=1:121 

-2.05s 

-1.800 

-1.677 

-1.425 

:i:lS 

-1.114 

-.959 

-833. 


-0.332 -0.793 -0.513 
.526 .570 .621 

.521 .594 .646 


0.382 fc/2 


5:1 


-1.072 

-1.049 


0.555 i/2 


.247 . 281 

.•220 . 248 

.173 .188 

.105 .125 

.058 .031 

-.005 -.041 

-.125 -.207 
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7 



h 







1 1 

• 

1 



1 
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NACA RM A51G31 


TABLE XVIII.- CONTINUED. 


* 

(b) Oy, 6°, t° , 10° - Oonoluded. 

i 
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L 


TABLE XVIII,- COXTIXtXD. 

(o) a*, 12°, 16°, 20°, 2*°. 





I 

V 

r 

98 > / 

NACA RM A51G31 

«* 

•* 

TABU XVIII.- CCHCLTOED. 



(o) 12°, 16°, 20°, 21*-° - Concluded. 
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TABLE XIX.- PRESSURE COEFFICIENTS AT SEVER flEMOTAR STATIONS OF THE VINO. Ife, 0.25; 5,000,000. 

(a) ^ 0 °, 1 °, 2 °, 3 °. 
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NACA RM A51G31 


TABLE XIX.- CONTINUED. 


(a) (*„, 0°, 1°, 2°, 3° - Concluded. 



Percent 

chord 


0 

1.5 

5.5 

6.5 

11.0 

14.5 

21.0 

24.5 

0.707 b/2 31.0 


UPPER SURFACE 


Angle of attgok 


0.924 b /2 



o.3|5 

-.147 

-.143 

-.138 

-.151 

-.156 

-.164 

-.164 

-.181 

-.194 

-.146 

-.132 

-.094 

-.065 

-.009 

.047 


0.359 

-.031 

-.151 

-.151 

::iS 

-.160 

-.156 

-.151 

-.123 

-.113 

-.073 

-.033 

.012 

.056 


-.030 

.032 


0.384 
— 299 
-.247 
-.247 
-.200 
-.230 
-.221 
-.221 

z\\ll 

-.206 

-.173 

-.158 

-.114 

-.077 

-.017 

.042 


-.229 

-.206 

-.182 

-.150 

-.089 

-.038 

.028 


-.452 

-.323 

-.323 

-.241 


-.233 

-•Pi 

-.216 

-.229 

-.190 

"•173 

-.126 

-.077 

-.022 

.037 


0.149 

-.422 

-.327 

-.323 

-.246 

-.250 

-.229 

-.203 

-.194 

-.190 

-.186 

-.160 

-.142 

-•0?3 

-.045 


0.029 

-.675 

-.409 

-.392 

-.310 

-.293 

-.280 

-.271 


-.241 

-.225 

-.198 

-.161 

-.094 

-.039 

.031 


0.192 

::8f 

::sf 

-.314 

-.280 

-.271 

-.246 

-.237 

-.237 

-.207 

-.183 

-.132 

-.078 

-.022 

. o 4 l 


-0.138 

-.671 

-.443 

-.284 

-.259 

-.241 

-.220 

-.203 

-.203 

-.171 

-.151 

'.foil 

-.002 

.045 


LOWER SURFACE 


Angle of attack 


-0.057 

-.108 

-.118 

-.134 

-.146 

-.151 

-.140 

-.114 



-.140 

-.l4o 

-.138 


-.025 

-.067 

-.072 

-.091 

-.101 

-.114 

-.112 

-.118 

-.117 

-.124 

-.105 

-.052 

-.011 

.046 


0.104 

-.024 

-.027 

-.061 




-.113 


0.201 

.051 

.033 

-.019 

-.031 

-.*0 88 
-.092 
-.102 
-.104 
-.109 

-.094 

-.047 



0.090 

-.024 

-.089 

-.109 

-.109 

-.114 

-.115 

-.118 

-.116 

-.104 

-.071 

-.026 

.007 

.060 


-.061 

-.069 

-.089 

-.097 

-.105 

-.108 

-.106 

-.089 

-.042 

-.005 

.047 


0.174 

.030 

.020 

-.037 

-.058 

-.086 

-.086 

-.096 

-.099 

-.108 

-.107 

-.106 

-.073 

-.030 

.005 

.052 




.040 

.026 

-.012 

-.026 

-.052 

-.060 

-.073 

-.07? 

-.088 

-.077 

-.034 

-.002 

.050 


0.295 

.109 

.100 

.037 


-.020 

-.012 

-.060 

-.069 

-.079 

-.087 

-.088 



BSKggg 































jga&aa 
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NACA EM A51G31 


TABLE XIX.- CONTINUED. 


(b) o^, 4°, 6°, 8°, 10° - Concluded. 




























































































NACA RM A51G31 
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KACA KM A51G31 
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NACA RM A51G31 
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HAD A RM A51G31 
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NACA RM A51G31 



UPPER SURFACE 


Angle of attack 



.04-9 


-.181 

-.186 

-.172 

::SS 

::SB 

-.040 

.004 

.051 


0.162 

-.419 

-.324 

-.316 

-.260 

-.232 

-.223 

-.215 

-.181 

-.181 

-.181 

-.160 

-.145 

::88 

-.002 

.046 


-0.115 

-.673 

-.416 

-.391 

-.319 

=:il| 

::3? 

-. 202 
-.188 


-.103 

-.043 

-.006 

.042 


LOWER SURFACE 


Angle of attack 


-0.068 

-.118 

-.112 

-.129 

-.131 

-.142 

-.145 

-.151 

-.150 

-.152 

-.149 

-.148 

-.123 

-.068 

-.026 

.041 


-.142 

-.141 

-.148 

-.147 

-.147 

-.144 

-.129 

-.109 

-.054 


-0.082 

-.130 

-.132 

-.143 

-.130 

-.141 

-.138 

-.13* 

-.1|3 

-! l 25 

-.081 

-.031 

.010 

.061 



-.016 

-.028 

-.060 

-.062 

-.089 

-.094 

-.105 

-.106 

-.111 

-.096 

-.048 

-.011 

.043 



0.077 

-.044 

-.047 

-.071 



-.101 

-.103 

-.118 

-.119 

-.125 

-.124 

-.118 

-.099 

-.048 

-.005 

.051 


-.060 

-.072 

-.094 

-.099 

-.108 

-.109 

-.106 

-.092 

-.054 

-.005 

.048 


0.058 

-.048 

-.054 

-.087 

-.088 

-.113 

-.111 

-.115 

-.115 

-.119 

-.115 

-.113 

-.076 

-.030 

.008 

.058 


0.171 

.026 

.016 

-.024 

-.046 

-.0S3 

-.089 

-.100 

-.103 

-.111 

-.108 

-.109 

-.077 

-.033 

0 

.051 


0.291 

.122 

.097 

.042 

.023 

-.01 ? 

::§g 

-.058 

-.078 

-.081 

-.090 

-.080 

-.038 

-.004 

.047 


0.290 

• 1C ? 

.094 

.039 


-.063 

-.072 

-.084 

-.090 

-.089 

-.081 

-.037 

-.001 

.049 


0.265 

.095 

.085 

.024 

-.010 

-.051 

-.064 

-.080 

-.086 

-.096 

-.097 

-.099 

-.072 

-.032 

-.004 























































































































































































TABLE XXI.- CONCLUDED. 


NACA EM A51G31 


(o) a u , 12°, 16 °, 20° , 24° - Concluded. 
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TABLE XXIX.- PBESSUHE OOEPFICIESTS AT SEYEX 6EXISPAH STATIONS OT TEE WIBO. Kj,, O.S5; B, 18,000,000, 

(«) Ob, 0°, 1°, 2°, 3°. 

















































118 


NACA RM A51G31 


TABLE XXII.- CONTINUED, 

(a) e^, 0°, 1°, 2°, 3° - Oonoluded. 
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mCA BM A51G31 


TABLE XXII.- CONTINUED. 

(b) ety* 4°, 6°i 8° t 10° - Concluded. 
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TABLE XXII.- CONTINUED. 


(c) Ou, 12°, lit- 0 , 16 °, 20°. 



Percent 

chord 

UPPER SURFACE 


LOWER SURFACE 

Angle of attach 

Angle of attack 

12° 

14° 

16° 

20° 


12° 

14° 

16° 

20° 

0.086 b/2 

0 

1.5 

n 

11.0 
U.5 

21.0 

24. 5 
51.0 

8:1 

44.5 

51.0 

79.5 

91.0 

-1.175 

-1.813 

-1430 

-.356 

-.396 

-.390 

-.394 

-.366 

-.299 

-.223 

Hod 

-1.867 

-2.289 

-.883 

-.827 

-Ml 

::SSI 

-.447 

-.444 

-.429 

-.424 

-.390 

-.715 

An 

-.046 

-2.7J1 

-2.8i| 

"Hgn 

::BS 

-.509 

-.489 

-.471 

-.464 

-.426 

-4.728 

-3-954 

-1.393 

-1.281 

-.949 

-'•if 

-.6|! 

-]6oi 

-565 

-.480 

z-M 

-.137 


.40? 

.?44 

.303 

.258 

Ml 

:3f 

Ml 

.C87 

.css 

.089 

0.500 
.500 
.469 
.406 
■ 373 
.717 

.§89 

.253 

:S? 

T152 

.137 

.125 

.122 

.115 

°74|d 

[462 

.427 

-M 

.to 6 
.283 
.248 

.200 

.181 

.167 

.152 

.134 

0-272 

.610 

:|el 

.531 

:§i 

.407 

:??! 

:id 

.211 

.187 

.141 

0.195 b/ 2 

0 

1.5 

iil 

n.o 

1A.5 

21.0 
2^.5 

31.0 

5:? 

£3 

59.5 

71.0 

79.5 

91.0 

:I:8I 

-l.04o 

-.948 

Hill 

::i 

::SS 

-'a 55 

-.200 

-.112 

-.009 

-3.856 

3:8G 

-1.121 

-.834 

-.725 

::S|t 

::S» 

-3«3 

-.300 

-.209 

-.116 

-.007 

-5.326 

3:B? 

i:iii 

::I8 

::|g 

-.509 

-.481 

-.425 

-M 

::SS 

-8.64? 

-5.204 

-1-979 

zlM 

-1.114 

-.918 

-.878 

-.784 

-.771 

::&e 

-.607 

-.500 

-M 

-.109 


0.216 

.458 

.231 

.157 

:SS 

.122 

.096 

.C84 

.077 

.085 

.091 

0.001 

.496 

.472 
• 4l? 

.376 

.33.7 

.§91 

.245 

.220 

.188 

.127 

.115 

.115 

.113 

-0.3C2 

. 51 s 

■E 

: ?s 

.3C1 

.275 

.242 

.224 

.192 

.169 

:S5 

.170 

-1.027 

.525 

■m 

■M 

.454 

.402 

■370 

.328 

.306 

■M 

,ieS 

.159 

.122 

0.312 b/2 

0 

11 ‘0 
1 L .5 
21. C 

?t:a 

hit. 5 

51.0 
59.5 

71.0 

Itt 

-4.244 

-3.099 

- 1.723 

-1.199 

-:|8 

-.632 

-.531 
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TABLE XXII.- CONCLUDED . 

{©> Oy, 12°, 14°, 16°, 20° - Concluded. 


UPPER SURFACE 


Semi- 


Angle of attack 





LOWER SURFACE 


Angle of attack 
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Figure 2.- The model mcrunted in the Ames 12 -foot pressure wind tunnel 
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Figure 4.- Cross sections of several seals at the base of the model. 
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Figure 5. -The effect of Reynolds number on the low-speed aerodynamic characteristics. M ot 0.25. 
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Drag coefficient, C D 
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Figure 5. "Concluded. 
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Figure 6,-The chordwise distribution of pressure coefficient at seven semispan stations for several angles of attack and 
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Figure 6- Continued. 
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Figure 8.- The variation of the section centers of pressure and the pitching-moment coefficient with angle of attack 
for Reynolds numbers of 4,000,000, 8,000,000, and 18,000,000. M a , 0,25. 
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Figure 9.-The aerodynamic characteristics at Reynolds numbers of 4,000,000 and 8,000,000. 0.60. 
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Figure !0. - Concluded. 
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Figure / 1 -The effect of Reynolds number on the section normal-force coefficients at seven semispan 

stations \ M 0 , 0,60. 
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Figure 12 -The variation of the section centers of pressure and the pitching-moment coefficient 
with angle of attack for Reynolds numbers of 4,000,000 and 8,000,000. M 9 , 0.60. 
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(b) C L vs C m 
Figure I4r Continued. 





(c) Q. vs Cp 
Figure !4r Concluded. 
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Lift-curve slope, 2£k Drag coefficient, C, 
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Figure !6.-The variation of the drag coefficient with Mach number . 

R, 4,000,000. 



Figure !7.-The variation of the lift-curve slope with Mach number. 

R, 4,000,000. 
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Figure !8.-The variation of the location of the aerodynamic center with 

Mach number. R, 4,000,000. 
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Figure !9.—The variation of the maximum iift-to-drag ratio and the lift 
coefficient for the maximum Hft-to-drag ratio with Mach number. 

R, 4,000,000. 
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Figure KX- Conducted. 
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Figure 23~The spanwise distribution of loading coefficient at several Mach numbers. 

R, 4,000,000. 
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Figure 25- The effect of various seals at the base of the model on the 
aerodynamic characteristics at Mach numbers of 0.25 and 0.80. 

R, 4,000,000. 
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Figure 25. -Continued. 
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Figure 25-Conc/ue/eef. 
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Figure 26 — The chord wise distribution of pressure coefficient at 0.086 
b/2 for the model-turntable juncture seats A and B. a u , f6°; 

R, 4,000,000. 
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